Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^y. 2^^^ . 




TABLES 



FOB DETEBMINING THE 



CUBICAL CONTENT OF EAETHWOEKj 



CONSTKTJOTIOH 



RAILWAYS AND COMMON ROADS, 



WBSTHBB in 



LEVEL GKOOTD OK SIDE CUTTINO. 



WIUJAM KELLY. 



DUBLIN : 

JAMES M"GLASHAN, 21 lyOLIER STREET; 

W. S. OKR & Co, 147 STRAND, LONDON; 

184?^ 



Table I.— FOR ALL BASES and ALL SLOPES. 




40 
3 
6 
9 

50 

d 

6 
9 

60 

d 

6 
9 

70 
3 
6 
9 

80 
3 
6 
9 

90 
3 
6 
9 

10 
3 
6 
9 

11 
3 
6 
9 

12 
3 
6 
9 

18 
3 
6 
9 

14 
3 



0009 
0-019 
0028 

0-037 
0046 
0056 
0-065 

0-074 
0083 
0093 
0-102 

0-111 
0120 
0*130 
0139 

0148 
0157 
0167 
0-176 

0185 
0194 
0-204 
0-213 

0-222 
0-231 
0-241 
0250 

0-259 
0-268 
0-278 
0-287 

0-296 
0-306 
0-315 
0-324 

0-333 
0-343 
0-352 
O-tOl 

0-370 
0-380 
0*389 
0*398 

0407 
0-417 
0426 
0-435 

0*444 
0-454 
0«463 
0-472 

0-481 
0-491 
0-500 
0-509 

0-ffl9 
0-528 







16 
3 
6 
9 

16 
3 
6 
9 

17 
3 
6 
9 

18 
3 
6 
9 

19 
3 
6 
9 

200 
3 
6 
9 

21 
3 
6 
9 

22 
3 
6 
9 

23 
3 
6 
9 

240 
3 
6 
9 

250 
3 
6 
9 

26 
3 
6 
9 

27 
3 
6 
9 

280 
8 
6 



0-537 
0-546 

0556 
565 
574 
583 

593 
0-602 
0-611 
620 

0-630 
0-639 
0-648 
0*657 

0-667 
0-676 
0-685 
0-694 

0-704 
0*713 
0*722 
0-731 

0*741 
0-750 
0-759 
0-768 

0.778 
0-787 
0-796 
0-805 

0*816 
0-824 
0-833 
0-843 

0*852 
0*861 
0*870 
0*880 

0-889 
0*898 
0907 
0-917 

0-926 
0*935 
0944 
0*954 

0-963 
0*972 
0*981 
0-991 

1-000 
1*009 
1*019 
1-028 

1-037 
1*04^ 
1-056 



t 


abular 
umber 


ft. «n. 


HZ 


289 


1*065 


29 


1-074 


3 


1*083 


6 


1*093 


9 


1*102 


30 


1*111 


3 


1*120 


6 


1130 


9 


1*139 


31 


1*148 


3 


1*157 


6 


1*167 


9 


1*176 


32 


1-185 


3 


1-194 


6 


1-204 


9 


1*213 


33 


1-2*22 


3 


1*231 


6 


1-241 


9 


1*250 


34 


1-259 


3 


1-268 


6 


1-278 


9 


1-287 


a5 


1-296 


3 


1-306 


6 


1-315 


9 


1-324 


36 


1*333 


3 


1*343 


6 


1*352 


9 


1*361 


37 


1*370 


3 


1*380 


6 


1*389 


9 


1*398 


380 


1*407 


3 


1-417 


6 


1426 


9 


1-435 


39 


1-444 


3 


1-454 


6 


1-463 


9 


1-472 


400 


1-481 


3 


1-491 


6 


1-500 


9 


1-509 


41 


1-519 


3 


1-528 


6 


1-537 


9 


1-546 


42 


1-656 


3 


1-565 


6 


1-574 


9 


1-583 



OS 
ft. In. 

43 
3 
6 
9 

44 
3 
6 
9 

45 
8 
6 
9 

46 
3 
6 
9 

47 
3 
6 
9 

48 
3 
6 
9 

49 
3 
6 
9 

50 
3 
6 
9 

51 
3 
6 
9 

52 
3 
6 
9 

53 
3 
6 
9 

54 
3 
6 
9 

55 
3 
6 
9 

56 
3 
6 
9 

57 



m 9 



-593 
-602 
611 
•620 

•630 
•639 
•648 
•657 

•667 
•676 
•685 
•694 

■704 
•713 
•7-22 
•731 

•741 
•750 
•759 
•768 

•778 
•787 
•796 
805 
•815 
■824 
•833 
-843 

•852 
861 
•870 
•880 

•889 
898 
907 
•917 

926 
935 
944 
•954 

963 
•972 

981 
•991 

2*000 
2*009 
2*019 
2028 

2037 
2046 
2*056 
2*065 

2074 
2 083 
2*093 
2*102 

2-111 



-8, 

so 

ft. In. 


Tabular 
Number 


57 3 
6 
9^ 


2-120 
2-130 
2-139 


580 
3 
6 
9 


2-148 
2-157 
2167 
2176 


59 
3 
6 
9 


2-185 
2-194 
2*204 
2*213 


600 
3 
6 
9 


2222 
2-231 
2*241 
2-250 


61 
3 
6 
9 


2*259 
2 268 
2*278 
2*287 


62 
3 
6 
9 


2296 
2*3U6 
2-315 
2*324 


63 
3 
6 
9 


2-333 
2-343 
2*352 
2-361 


64 
3 
6 
9 


2-370 
2*380 
2-389 
2-398 


65 
3 
6 
9 


2*407 
2-417 
2*426 
2*435 


66 
3 
6 
9 


2*444 
2-454 
2463 
2-472 


67 
3 
6 
9 


2-481 
2*491 
2*500 
2*509 


680 
3 
6 
9 


2-519 
2*528 
2*537 
2546 


69 
3 
6 
9 


2*556 
2565 
2-574 
2*583 


70 
3 
6 
9 


2593 
2*602 
2^11 
2*620 



71 
3 



2*630 
2639 



1 

ft.tn. 


Tabular 
Number 


71 6 
9 


2*648 
2-657 


72 
3 
6 
9 


2*667 
2-676 
2-685 
2694 


73 
3 
6 
9 


2-704 
2-713 
2-722 
2-731 


74 
3 
6 
9 


2-741 
2*750 
2-759 
2-768 


75 
S 
6 
9 


2-778 
2*787 
2-796 
2*805 


76 
3 
6 
9 


2-815 
2*824 
2833 

2*848 


77 
3 
6 
9 


2*852 
2861 
2*870 
2*880 


78 
3 
6 
9 


2-889 
2898 
2*907 
2-917 


79 
3 
6 
9 


2-926 
2*935 
2-944 
2954 


80 
3 
6 
9 


2-963 
2972 
2-981 
2-991 


81 
3 
6 
9 


3-000 
3009 
3-019 
3-028 


820 
3 
6 
9 


3037 
3*046 
3056 

3*oa5 


83 
3 
6 
9 


3*074 
3*083 
3*093 
3102 


84 
3 
6 
9 


3111 
3*120 
3130 
3*139 


85 
3 
6 
9 


3148 
8 157 
8*167 
8-176 



87 



88 



ft. In. 

860 
8 
6 
9 


8 
6 
9 


3 
6 
9 


3 
6 
9 

900 
3 
6 
9 

91 
3 
6 
9 

92 
3 
6 
9 



89 



93 




3 
6 
9 

940 
3 
6 
9 

95 
3 
6 
9 

96 
8 
6 
9 

97 
8 
6 
9 

980 
3 
6 
9 

99 
3 
6 
9 

100 



8085 
8-194 
8 204 
8-218 

8-222 
8-281 
8-241 
8-250 

3-259 
3*268 
3-278 
3-287 

3-296 
3-806 
3*315 
3-324 

8-333 
3-343 
8-352 
8-361 

3-370 
8-380 
3-389 
3-398 

3-407 
3-417 
3*426 
3-435 

3*444 
3-454 
3*463 
3*472 

3*481 
3*491 
3-500 
3-509 

3*519 
3*528 
8*587 
8-546 

8-556 
8-565 
8-574 
3-588 

8-598 
8-602 
8611 
8*620 

8*630 
8*639 
8-648 
3*657 

3*667 
3*676 
3-685 
3-694 

8*704 



Thli TaUt rtftntd to la p. 45 u oocttpjing two pagM, bai been compriaed in ono.l 



TaBLi II.— slope J to 1. 



M 


fts. 


Bill 

wrnt 


a 


0-0 10 


0-I8S 




00 19 


0-870 




0-038 


0-556 


1 


0037 


0-741 




00« 


0-920 




0056 


l-lll 




0065 


1-296 


i 


0-074 


1-481 




0-083 


1-667 




0-093 


1-852 




0102 


2-037 


3 


0-111 


2-222 




0-120 


2-407 




0-130 


2-598 




0-139 


2-778 


4 


0-1*8 


2-963 




0-157 


3-148 




01 67 


8-833 




0-176 


B-5I9 


S 


0185 


S-70* 




0-194 


8-889 




0-204 


4-074 




0-213 


4-259 


B 


222 


4-444 




231 


4-630 




0-241 


4-815 




0-250 


5-000 


7 


0-259 


6-185 




0-368 


5-370 




0-278 


5-536 




0-387 


5-741 


BO 


0-299 


5-836 




0-S05 


6111 




0-»l» 


6-296 




a-384 


6-481 


9 


0-33S 


6-667 




0-349 


6-652 




0-353 


7037 




0-861 


7-222 


10 


0-370 


7-407 




0-37B 


7-fi93 




389 


7-778 




898 


7-963 


tl 


0-407 


8-148 




0-416 


8-333 




0-436 


e-319 




0-433 


8-704 


13 Q 


0-444 


6-669 




0-4AS 


9-074 




o-4aa 


B-S59 




0-473 


9-444 



E«e. 


ftS. 


.fK. 


loVS 


y-o^ 


13 


0-481 
0-490 
0-500 
0-509 


9-630 
9-616 
10-000 
10-165 


U-444 
14-732 
15-000 
16-278 


0-13O 
0-12S 
0-12S 

0-128 


14 


0-519 
0-528 
0-537 
0-546 


10-370 
10-656 
10-741 
10-926 


15-656 
15-633 
16111 
16-869 


0-130 
0-132 
0-134 
0-137 


12 

6 
9 


0-556 
0-565 
0-674 
0-563 


11111 
11-296 
11-481 
11-667 


16-667 
16-944 
17-222 
17-600 


0-189 
0-143 
0-14* 
0-146 


16 


0-593 
0-602 
0-611 
0-620 


11-852 
12-037 
12-222 
12-407 


17-776 
18-056 
18-338 
18-611 


0-148 
0-161 
0-158 

0-156 


17 


0-630 
0-639 
0-648 
0-667 


12-593 
12-778 
18-963 
13-148 


18-880 
19-167 
19-444 
19-732 


0-157 
D-I60 
0-162 
0-166 


18 


0-667 
0-676 
0-665 
0-694 


13-333 
18-519 
18-704 
13-889 


20-000 
20276 
20-656 
20-833 


0-167 
0-169 
0-171 
0-17* 


19 


0-704 
0-713 
0722 
0-781 


14-074 
14-359 
14-444 
U-630 


21-111 
21-369 
31-667 
21-944 


0-176 
0-179 
0-1S1 
0168 


20 


0-741 
0-760 
0-759 
0-766 


14-815 
15-000 
15-185 
16-870 


22-222 
22-500 
22-778 
23-066 


0-186 
0-168 
D-190 
0-192 


21 


0-776 
0-767 
0-796 
0-606 


(5-556 
15-741 
15-926 
16-111 


28-333 
23-611 
33-889 
24-167 


0-19* 
0-197 
0-199 
0-203 


22 


0-815 
884 
0-633 
0-842 


16-298 
16-481 

16 667 
16-852 


24-444 
24-723 
25-000 
25-276 


0-204 
0-906 
0-208 
0211 


23 


0-852 
0-861 
0-870 
0-679 


17 087 
17-322 
17-407 
17-598 


35 556 
25-833 
26-111 
26-389 


0-3)3 

o-3ie 

0-218 
0-280 


24 


0-889 
0-898 
0-907 
D916 


17-778 
17-963 
18-146 
18-US 


26-667 
26-944 
27.222 
27-600 


0-223 
0-225 
0-227 
0-239 


as 


0-M6 
^-985 


18-619 
lS-704 


27-778 
28-060 


9.2.1 

0-394 







Table II. Continued.— SLOPE i to 1. 




3 


HeighU 
Ft. In. 


Bask 
IFoot 


Basb 
20 Feet 


Basb 
30 Feet 


Slopbs 


HeighU 
Ft. In. 


Basb 
iFoot 


Basb 
20 Feet 


Basb 
30 Feet 


Slopbs 


25 6 


0-944 


18-889 


28.333 


0-236 


38 


1-407 


28-148 


42-222 


0-352 


9 


0-953 


19.074 


28-611 


0-239 


3 


1-416 


28-333 


42-500 


0-354 












6 


1-426 


28-519 


42-778 


0-356 


26 


0-963 


19.259 


28-889 


0-241 


9 


IL ^ Atf ^^ 

1-435 


28-704 


43-056 


0-359 


3 


0-972 


19-444 


29-167 


0-243 


*/ 


X ^%^%^ 








6 


0-981 


19-630 


29-444 


0-245 


39 


1-444 


28-889 


43-333 


0-361 


9 


0-990 


19-815 


29-722 


0-248 


3 


1-453 


29-074 


43-611 


0-364 










^V ^^ A/ /^ 


G 


1-463 


29-259 


43-889 


0-366 


27 


1-000 


20-000 


30-000 


0-250 


9 


1-472 


29-444 


44-167 


0-368 


3 


1-009 


20-185 


30-278 


0-253 


i' 


& re 1 Al 








6 


1-019 


20-370 


30-556 


0-255 


40 


1-481 


29-630 


44-444 


0-370 


9 


1-028 


20-556 


30-833 


0-257 


3 


1-490 


29-815 


44-722 


0-373 










^V ^X Ji' ^\ 


6 


1-500 


30-GOO 


45-000 


0-375 


28 


1-037 


20-741 


31-111 


0-259 


9 


1-509 


30-185 


45-278 


0-378 


3 


1-046 


20-926 


31-389 


0-262 


V 


X %J\J if 








6 


1-056 


21-111 


31-667 


0-264 


41 


1-519 


30-370 


45-556 


0-380 


9 


1-065 


21-296 


31-944 


0-267 


3 


1-528 


30-556 


45-833 


0-382 












6 


1-537 
I '546 


30-741 


461 11 


0-384 


29 


1-074 


21-481 


32-222 


0-269 


9 


30-926 


46-389 


0-387 


3 


1-083 


21-667 


32-500 


0-271 


*/ 


t tJT\J 








6 


1-093 


2 1 -852 


32-778 


0-273 


42 


1-556 


31-111 


46-667 


0-389 


9 


1-102 


22037 


33-056 


0-276 


3 


1-565 


31-296 


46-944 


0-392 


30 


1-111 


22-222 


33-333 


0-278 


6 
9 


1-574 
1 '.^ft.^ 


31-481 
31-667 


47-222 
47-500 


0-394 
0-396 


3 


1-120 


22-407 


33-611 


0-280 


v 


1 %j\jtj 








6 


1-J30 


22-593 


33-889 


0-282 


43 


1-593 


31-852 


47-778 


0-398 


9 


1-139 


22-778 


34-167 


0-285 


3 


1-602 


32-037 


48-056 


0-401 


31 
3 


1-148 
1-157 


22-963 
23-148 


34-444 
34-722 


0-287 
0-290 


6 
9 


1-611 
1-620 


32-222 
32-407 


48-333 
48-611 


0-403 
0-405 


6 


1-167 


23.333 


S5-000 


0-292 


44 


1-630 


32-593 


48-889 


0-407 


9 


1-176 


23-519 


35-278 


0-294 


3 


1-639 


32-778 


49-167 


0-410 


32 
3 


1-185 
1-194 


23-704 
23-889 


35-556 
35-833 


0-296 
0-299 


6 
9 


1-648 
1-657 


32-963 
33-148 


49-444 
49-722 


0-412 
0-415 


G 


1-204 


24-074 


36-111 


0-301 


45 


1-667 


33-333 


50-000 


0-417 


9 


1-213 


24-259 


36-389 


0-304 


3 


1-676 


33-519 


50-278 


0-419 


33 
3 


1-222 
1-231 


24-444 
24-630 


36-667 
36-944 


0-306 
0-308 


G 
9 


1-685 
1-694 


33-704 
33-889 


50-556 
50-833 


0-421 
0-424 


G 


1-241 


24-815 


37-222 


0-310 


46 


1-704 


34-074 


51-111 


0-426 


9 


1-250 


25-000 


37-500 


0-313 


3 


1-713 


34-259 


51-389 


0-429 


34 
3 


1-259 
1-268 


25-185 
25-370 


37-778 
38-056 


0-315 
0-317 


6 
9 


1-722 
1-731 


34-444 
34-630 


51-667 
51-944 


0-431 
0-433 


G 


1-278 


25-556 


38-333 


0-319 


47 


1-741 


34-815 


52-222 


0-435 


9 


1-287 


25-741 


38-611 


0-322 


3 


1-750 


35-000 


52-500 


0-438 


35 
3 


1-296 
1-305 


25-926 
26-111 


38-889 
39-167 


0-324 
0-327 


6 
9 


1-759 
1-768 


35-185 
35-370 


52-778 
53-056 


0-440 
0-442 


G 


1-315 


26-296 


39-444 


0-329 


48 


1-778 


35-556 


53-333 


0-444 


9 


1-324 


26-481 


39-722 


0-331 


3 


1-787 


35-741 


53-611 


0-447 


S6 


1-333 


26-667 


40-000 


0-333 


6 


1-796 


35-926 


53-889 


0-449 


3 


1-342 


26-852 


40-278 


0-336 


9 


1-805 


36-111 


54-167 


0-452 


6 

9 


1-352 
1-361 


27-037 
27-222 


40-556 
40-833 


0-338 
0.341 


49 
3 


1-815 
1-824 


36-296 
36-481 


54-444 
54-722 


0-454 
0-456 


37 


1-370 


27-407 


41111 


0-343 


6 


1-833 


36-667 


55-000 


0-458 


3 


1-379 


27-593 


41-389 


0-345 


9 


1.842 


36 -.852 


55-278 


0-461 


6 


1*389 


27-778 


41-667 


0-347 




- 








9 


1-398 


27-963 


4 1 944 


0-350 


50 


1-852 


37-037 


55-556 


0-463 



Table 11. Continued— SLOPE ^ to 1. 



Heighu 
Ft. In. 

3 
6 
9 

1 
3 
6 
9 

2 
3 
6 
9 

3 
3 
6 
9 

4 
3 
6 
9 

5 C 
3 
6 
9 

6 
3 
6 
9 

7 
3 
6 
9 

8 
3 
6 
9 

9 
3 
6 
9 

10 
3 
6 
9 

11 
3 
6. 
9 

12 
3 
6 
9 



Baii 
IFoot 



0-010 
0*019 
0028 

0037 
0046 
056 
0065 

074 
0-083 
0093 
0-102 

0-111 
0-120 
0-130 
0*139 

0-148 
0-157 
0-167 
0-176 

0-185 
0-194 
0-204 
0-213 

0-222 
0-231 
0-241 
0*250 

0-259 
0-268 
0-278 
0-287 

0-296 
0-305 
0-315 
0-324 

0-333 
0-342 
0-352 
0-361 

0-370 
0-379 
0-389 
0-398 

0-407 
0-416 
0-426 
0-435 

0-444 
0-453 
0-463 
0-472 



Bah 
MFeet 



0-185 
0-370 
0-556 

0-741 
0-926 
1-111 
1-296 

1-481 
1-667 
1-852 
2-037 

2-222 
2-407 
2-593 

2-778 

2-963 
3-148 
3-333 
3-519 

3-704 
3-889 
4-074 
4-259 

4-444 
4-630 
4-815 
5-000 

5-185 
5-370 
5-556 
5-741 

5-926 
6-111 
6-296 
6-481 

6-667 
6-852 
7-037 
7-222 

7-407 
7-593 
7-778 
7-963 

8-148 
8-333 
8-519 
8-704 

8-889 
9-074 
9-259 
9-444 



Bah 
80 Feet 



0-278 
0-556 
0-833 

1-111 
1-389 
1-667 
1-944 

2-222 
2-500 
2-778 
3-056 

3-333 
3-611 
3-889 
4-167 

4-444 
4-722 
5-000 
5-278 

5-55% 
5-833 
6-111 
6-389 

6-667 
6-944 
7-222 
7-500 

7-778 
8-056 
8-333 
8'611 

8-889 
9-167 
9-444 
9-722 

10-000 
10-278 
10-556 
10-833 

11-111 
1 1 -389 
1 1 -667 
11-944 

12-222 
12.500 
12-778 
13056 

13-333 
13*611 
13-889 
14-167 



Slopu 



0-005 
0-009 
0-014 

0-019 
0023 
0028 
0-032 

0-037 
0-041 
0-046 
0-051 

0-056 
0-060 
0-065 
0-069 

0-074 
0-078 
0-083 
0-088 

0093 
0-097 
0-102 
0-106 

0-111 
0-115 
0-120 
0-125 

0-130 
0-134 
0-139 
0-143 

0-148 
0-152 
0-157 
0-162 

0-167 
0-171 
0-176 
0-180 

0-185 
0-189 
0-194 
0-199 

0-204 
0-208 
0-213 
0-217 

0-222 
0-226 
0*231 
0-236 



Heightt 
Ft. In. 



13 
3 
6 
9 

14 
3 
6 
9 

15 
3 
6 
9 

16 
3 
6 
9 

17 
3 
6 
9 

18 
3 
6 
9 

19 
3 
6 
9 

20 
3 
6 
9 

21 
3 
6 
9 

22 
3 
6 
9 

23 
3 
6 
9 

24 
3 
6 
9 

25 
3 



Baib 
IFoot 



Bah 
SO Feet 



0-481 
0-490 
0-500 
0-509 

0-519 
0-528 
0-537 
0-546 

0*556 
0*565 
0*574 
0*583 

0*593 
0*602 
0*611 
0*620 

0-630 
0-639 
0-648 
0*657 

0*667 
0*676 
0-685 
0*694 

0*704 
0*713 
0*722 
0*731 

0*741 
0*750 
0*759 
0*768 

0*778 
0*787 
0*796 
0*805 

0*815 
0*824 
0*833 
0*842 

0*852 
0*861 
0*870 
0*879 

0-889 
0*898 
0*907 
0-916 

0-926 
0-935 



9-630 
9-815 
0-000 
0-185 

0-370 
0-556 
0-741 
0-926 

1-111 
1-296 
1-481 
1-667 

1-852 
2-037 
2-222 
2-407 

2-593 
2-778 
2-963 
3-148 

3-333 
3-519 
3-704 
3*889 

4 074 
4-259 
4-444 
4-630 



4 
5 
5 
5 

5 
5 
5 
6 



815 
000 
185 
370 

556 
741 
926 
111 



6-296 
6-481 
6-667 
6*852 

7-037 
7-222 
7-407 
7-593 

7-778 
7-963 
8-148 
8-333 

8-519 
8-704 



Bah 

80 Feet 



14*444 
14-722 
15-000 
15-278 

15-556 
15-833 
16-111 
16-389 

16-667 
16-944 
17*222 
17-500 

17-778 
18-056 
18-333 
18-611 

18-889 
19-167 
19-444 
19-722 

20-000 
20-278 
20-556 
20-833 

21-111 
21-389 
21-667 
21-944 

22-222 
22-500 
22-778 
23-056 

23-333 
23-611 
23*889 
24- 1 67 

24-444 
24-722 
25 000 
25*278 

25*556 
25*833 
261 11 
26*389 

26*667 
26-944 
27*222 
27*500 

27-778 
28*056. 



0*241 
0*245 
0*250 
0*254 

0-259 
0-264 
0-269 
0-273 

0-278 
0-282 
0-287 
0*291 

0-296 
0-301 
0-306 
0-310 

0-315 
0-319 
0-324 
0-328 

0-333 
0*338 
0*343 
0*347 

0*352 
0*356 
0*361 
0*365 

0*370 
0*375 
0*380 
0*384 

0*389 
0-393 
0*398 
0*402 

0*407 
0*412 
0-417 
0*421 

0-426 
0-430 
0-435 
0-439 

0-444 
0-44f 
0-454 
0-45, 

0-46; 
0-467 



T»«M II.— SLOPE i to 1 Contiiiiied. 5 
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Table II. Continued— SLOPE | to 1. 






Heights 


Baib 


Baib 


Basb 




Heights 


Basb 


Basb 


Basb 




Ft. In. 


1 Foot 


20 Feet 


30 Feet 


Slopbb 


Ft. In. 


IFoot 


20 Feet 
9-630 


30 Feet 


Slopbs 


3 


0.010 


0*185 


0-278 


0007 


13 


0-481 


14-444 


0*361 


6 


0-019 


0-370 


0-556 


0-014 


3 


0-490 


9-815 


14*722 


0-368 


9 


0-028 


0-556 


0-833 


0-021 


6 


0-500 


10-000 


15.000 


0-375 


1 


0-037 


0-741 


1*111 


0-028 


9 


0-509 


10*185 


15-278 


0-382 


3 


0046 


0-926 


1-389 


0-035 


14 


0-519 


10-370 


15-556 


0*389 


6 


0-056 


1-lU 


1-667 


0-042 


3 


0-528 


10-556 


15-833 


0-396 


9 


0-065 


1-296 


1-944 


0-049 


6 


0-537 


10-741 


16.111 


0-403 


2 


0-074 


1-481 


2-222 


0-056 


9 


0-546 


10-926 


16-389 


0-410 


3 


083 


1-667 


2-500 


0-063 


15 


0-556 


11-111 


16-667 


0-417 


6 


0-093 


1-852 


2.778 


0-069 


3 


0-565 


1 1 -296 


16-944 


0-424 


9 


0-102 


2-037 


3-056 


0-076 


6 


0-574 


11-481 


17-222 


0-431 


3 


0-111 


2-222 


3-333 


0-083 


9 


0-583 


1 1 '667 


17-500 


0-438 


3 


0-120 


2-407 


3-611 


0-090 


16 


0-593 


1 1 -852 


17-778 


0-445 


6 


0*130 


2-593 


3-889 


0097 


3 


0-602 


12-037 


18*056 


0.451 


9 


0-139 


2-778 


4-167 


0-104 


6 


0-611 


12-222 


18-333 


0-458 


4 


0-148 


2-963 


4-444 


0-111 


9 


0-620 


12-407 


18*611 


0-465 


3 


0-157 


3-148 


4-722 


0-118 


17 


0-630 


12-593 


18-889 


0-472 


6 


0.167 


3-333 


5-000 


0-125 


3 


0-639 


12-778 


19*167 


0-479 


9 


0176 


3.519 


5-278 


0-132 


6 


0-648 


12-963 


19-444 


0-480 


5 


0-185 


3*704 


5-556 


0-139 


9 


0,657 


13-148 


19-722 


0-493 


3 


0-194 


3-889 


5-833 


0-146 


18 


0-667 


13-333 


20-000 


0-500 


6 


0-204 


4-074 


6-111 


0-153 


3 


0.676 


13-519 


20-278 


0-507 


9 


0-213 


4-259 


6-389 


0-160 


6 


0-685 


13-704 


20*556 


0-514 


6 


0-222 


4-444 


6-667 


0-167 


9 


0-694 


13-889 


20-833 


0-521 


3 


0-231 


4-630 


6-944 


0-174 


19 


0-704 


14-074 


21-111 


0-528 


6 


0-241 


4-815 


7-222 


0-181 


3 


0-713 


14-259 


21-389 


0-535 


9 


0-250 


5.000 


7-500 


0-188 


6 


0-722 


14-444 


21*667 


0-542 


70 


0-259 


5-185 


7-778 


0-195 


9 


0-731 


14*630 


21-944 


0-549 


3 


0-268 


5-370 


8-056 


0-201 


20 


0-741 


14-815 


22-222 


0-556 


6 


0-278 


5-556 


8-333 


0-208 


3 


0-750 


15 000 


22*500 


0-563 


9 


0-287 


5.741 


8-611 


0-215 


6 


0-759 


15-185-. 


22*778 


0-570 










/% ^\f\^\ 


9 


0-768 


15-370 


23*056 


0-576 


8 


0-296 


5-926 


8-889 


0-222 












3 


0-305 


6-111 


9-167 


0-229 


21 


0-778 


15-556 


23-333 


0-583 


6 


0-315 


6-296 


9-444 


0-236 


3 


0-787 


15*741 


23-611 


0-590 


9 


0-324 


6-481 


9-722 


0-243 


6 


0-796 


15*926 


23-889 


0-597 


9 


0-333 


6-667 


10-000 


0-250 


9 


0-805 


16-111 


24-167 


0-604 


3 


0-342 


6-852 


10-278 


0.257 


22 


0-815 


16-296 


24-444 


0-611 


6 


0-352 


7-037 


10-556 


0-264 


3 


0-824 


16*481 


24-722 


0-618 


9 


0-361 


7-222 


10-833 


0-271 


6 


0-833 


16-667 


25.000 


0-625 


10 


0-370 


7-407 


U-IU 


0-278 


9 


0-842 


16-852 


25-278 


0-632 


3 
6 
9 


0-379 
0-389 
0-398 


7*593 
7-778 
7-963 


1 1 -389 
11-667 
11*944 


0-285 
0-292 
0-299 


^3 
3 
6 


0-852 
0-861 
0-870 


17-037 
17-222 
17*407 


25-556 
25-833 
26-111 


0-639 
0*646 
0-653 


11 


0-407 


8*148 


12-222 


0-306 


9 


0-879 


17*593 


26*389 


0-660 


3 


0-416 


8-333 


12*500 


0*313 












6 


0-426 


8-519 


12-778 


0-320 


24 


0-889 


17*778 


26*667 


0-667 


9 


0*435 


8-704 


13-056 


0.326 


3 


0-898 


17-963 


26-944 


0-674 


tf 










6 


0*907 


18-148 


27-222 


0*681 


12 


0.444 


8-889 


13-333 


0-333 


9 


0*916 


18.333 


27-500 


0-688 


3 


0-453 


9-074 


13-611 


0*340 












6 


0-463 


9-259 


13-889 


0*347 


25 


0*926 


18*519 


27-778 


0-695 


9 


0-472 


9-444 


14-167 


0*354 


3 


0-935 


18*704 


28-056 


0-701 



TaimII—SLOPEI*) 1 



f^\: 


"p™ 


«?S. 


£i% 


auiru 


as 6 


0-944 


16-889 
19074 


28-333 
28-611 


0-706 
0715 


MO 


0-969 
0-972 
0-981 
0-990 


19-259 
19-444 
19-630 
19-815 


28-869 
29 167 
29-444 
29-722 


0-722 
0-729 
0-736 
0-743 


370 


1-000 
1-009 
1-019 
1-028 


20-000 
20185 
20-370 
30-556 


30-000 
30-278 
30-556 
30-833 


0-750 
0-757 
0-764 
0-771 


S6 


1-087 
1-046 
1-056 
1-063 


20-741 
20-926 
21-111 
21-296 


3i-lU 
31-389 
31-667 
31-944 


0-778 
0-785 
0-782 
0-709 


390 


1-074 
1-083 
1-093 
I -102 


21-461 
21-667 
21-662 
22-037 


32-222 
32-500 

32-776 
33-056 


0-806 
0-813 
0-820 
0-826 


«0 


l-lll 

1-120 
1-130 
1-1S9 


22-233 
22-407 
22-593 
22-778 


33-838 
33-611 
33-889 
34167 


0-833 
0-840 
0-847 
0-854 


n 


1-146 
1157 
1-1 «7 
1-176 


22-963 
23-148 
23-833 
23-519 


84-444 
34-722 
35-000 
35-278 


0-661 
0-868 
0-875 
0-662 


«3 


l-]8fi 
1-194 
1-204 
1-2.8 


23-704 
23-889 
94-074 
24-259 


85-656 
35-838 
36-111 
36-389 


0-889 
0-896 
0-908 
0-910 


as 


1-222 
1-231 
1-241 
l-2i0 


24-444 
24-630 
24-815 
25-000 


86-667 
36-944 
87-222 
37-500 


0-917 
0-924 
0-931 
0-938 


M 


1-S5B 
1-266 
1-276 
1-287 


25-165 
25-370 
25-556 
25-741 


37-778 
88056 
38-833 
38-611 


0-945 
0-951 
0-958 
0-965 


W 


1-296 
1-805 
I-S15 
1-SM 


25-926 
26-111 
26-396 
26-481 


36-689 
88-167 
39-444 
89-733 


0-972 
0K79 
0-986 
0-993 


M 


I -383 

1-342 
1-853 
1-861 


26-667 
36-852 
27-087 
27-323 


40-000 
(0-278 
40-556 
40-883 


1-000 
1-007 
l-OU 
1-021 


no 


1-870 
1-879 
I-S8t 


27-407 
B7-593 
»-778 
27-«i8 


41-111 

41-369 
11-667 


1-0S8 
1-085 
1-043 
1'04» 



Table II. Continued— SLOPE 1 to 1. 



Heigtati 
Ft. In. 


Baib 
1 Foot 


Baib 

90 Feet 


Ba» 
so Feet 


Sloph 


3 
6 
9 


0-010 
0019 
0-028 


0-185 
0-370 
0-556 


0-278 
0-556 
0-833 


0-010 
0-019 
0-028 


1 
3 
6 
9 


0-037 
0046 
0056 
0-065 


0-741 
0-926 
Mil 
1-296 


1-111 
1-389 
1-667 
1-944 


0037 
0-046 
0-056 
0-065 


2 
3 
6 
9 


0-074 
0-083 
0-093 
0-102 


1-481 
1-667 
1-852 
2-037 


2-222 
2-500 
2-778 
3-056 


0-074 
0*083 
0-093 
0-102 


S 

3 
6 
9 


0-111 
0-120 
0130 
0139 


2-222 
2-407 
2-593 
2-778 


3*333 
3-611 
3-889 
4-167 


0-111 
0-120 
0-130 
0-139 


4 
3 
6 
9 


0-148 
0157 
0-167 
0176 


2-963 
a- 148 
3-333 
3-519 


4-444 
4-722 
5-000 
5-278 


0-148 
0-157 
0-167 
0-176 


5 
3 
6 
9 


0-185 
0-194 
0-204 
0-213 


3-704 
3-889 
4-074 
4-259 


5-556 
5*833 
6-111 
6-389 


0-185 
0-194 
204 
0-213 


6 
3 
6 
9 


0*222 
0-231 
0-241 
0-250 


4-444 

4-630 
4-815 
5-000 


6-667 
6*944 
7-222 
7-500 


0-222 
0-231 
0-241 
0-250 


7 
3 
6 
9 


0-259 
0-268 
0-278 
0-287 


5-185 
5-370 
5-556 
5-741 


7-778 
8-056 
8-333 
8-611 


0-259 
0-268 
0*278 
0-287 


8 
3 
6 
9 


0-296 
0-305 
0-315 
0-324 


5-926 
6111 
6-296 
6-481 


8-889 
9-167 
9-444 
9-722 


0*296 
0*305 
0-315 
0-324 


9.0 
3 
6 
9 


0-333 
0-342 
0-352 
0-361 


6-667 
6-852 
7-037 
7-222 


10-000 
10-278 
10-556 
10-833 


0*333 
0-342 
0-352 
0-361 


10 
3 
6 
9 


0-370 
0-379 
0-389 
0-398 


7407 
7-593 
7-778 
7-963 


11-111 
11-389 
1 1 -667 
11-944 


0-370 
0-379 
0-389 
0-398 


n 

3 
6 
9 


0-407 
0-416 
0-426 
0-435 


8-148 
8-333 
8-519 
8-704 


12-222 
12-500 
12-778 
13-056 


0-407 
0-416 
0*426 
0-435 


IS 
8 
C 

9 


0-444 
0-453 
0-463 
0-478 


8-889 
9-074 
9-259 
9-444 


13-333 
13-611 
13-889 
14167- 


0*444 
0-453 
0*463 
0-472 



Heights 
Ft. In 



Baib 
1 Foot 



13 
3 
6 
9 

14 
3 
6 
9 

15 
3 
6 
9 

16 
3 
6 
9 

17 
3 
6 
9 

18 
3 
6 
9 

19 
3 
6 
9 

20 
3 
6 
9 

21 
3 
6 
9 

22 
3 
6 
9 

23 
3 
6 
9 

24 
3 
6 
9 

25 
3 



0-481 
0-490 
0*500 
0-509 

0-519 
0-528 
0-587 
0-546 

0-556 
0*565 
0*574 
0-583 

0*593 
0*602 
0*611 
0*620 

0-630 
0-639 
0-648 
0-657 

0-667 
0-676 
0-685 
0*694 

0-704 
0-713 
0-722 
0-731 

0-741 
0-750 
0-759 
0-768 

0-778 
0-787 
0-796 
0-805 

0-815 
0*824 
0-833 
0-842 

0-852 
0-861 
0-870 
0-879 

0*889 
0*898 
0-907 
0*916 

0-926 
0-935 



Babb 
aO Feet 



9-630 
9-815 
0-000 
0*185 



0-370 15-556 



0*556 
0*741 
0*926 



•111 
'296 

•481 
•667 



1-852 
2-037 
2*222 
2-407 

2-593 
2-778 
2-963 
3*148 

3*333 
3-519 
3-704 
3-889 

4-074 
4-259 
4-444 
4*630 



•815 
•000 
•185 
•370 

•556 
•741 
•926 
•111 



6-296 
6-481 
6-667 
6-852 



•037 
•222 
•407 
•593 



778 
963 
8-148 
8*333 



7' 
7' 



Bass 
80 Feet 



14-444 
14*722 
15-000 
15*278 



8-519 
8-704 



15-833 
16-111 
16-389 

16*667 
16-944 
17-222 
17*500 

17-778 
18*056 
18-333 
18-611 

18-889 
19-167 
19-444 
19*722 

20*000 
20*278 
20-556 
20-833 

21-111 
21*389 
21*667 
21-944 

22-222 
22-500 
22-778 
23-056 

23-333 
23-611 
23-889 
24-167 

24-444 
24*722 
25-000 
25*278 

25*556 
25*833 
26-111 
26*389 

26*667 
26*944 
27*222 
27*500 

27-778 
28*056 



M.OPB1 

0-481 
0*490 
0-500 
0*509 

0-519 
0-528 
0-537 
0-546 

0-556 
0-565 
0*574 
0*58^ 

0*593 
0-602 
0-611 
0-620 

0-630 
0-639 
0*648 
0-657 

0-667 
0*676 
0*685 

0*694 

1 

0-704 
0-713 
0*722 
0*731 

0*741 
0*750 
0*759 
0*768 

0-778 
0-787 
0-796 
0*805 

0-815 
0-824 
0-833 
0-842 

0-852 
0-861 
0-870 
0-879 

0-889 
0*898 
0-907 
0*916 

0-926 
0-985 



SLOPE 1 to 1 Continued. 



HeigbU Bask 


Basb 


Basi 




Heights 


Basi t Basb | Basb 


mssss. 


Ft. In 


1 Foot 


SOFcot 


90 Feet 


Slopm 


Ft. In, 


IFoot 


so Feet 


SOFoet 


Slopb* 


25 6 


0.944 


18-889 


28*333 


0-944 


38 


1*407 


28*148 


42-222 


1*407 


9 


0-953 


19074 


28*611 


0-95a 


3 


1*416 


28*333 


42*500 


1*416 












6 


1-426 


28*519 


42*778 


1*426 


26 


0-963 


19-259 


28-889 


0-963 


9 


1-435 


28-704 


43-056 


1*435 


3 


0-972 


19-444 


29-167 


0-972 












6 


0*981 


19-630 


29-444 


0-981 


39 


1-444 


28-889 


43-333 


1*444 


9 


0-990 


19-815 


29-722 


0-990 


3 


1-453 


29-074 


43-611 


1-453 












6 


1-463 


29-259 


43-889 


1-463 


27 


I -000 


20-000 


30-000 


1 -000 


9 


1-472 


29-444 


44-167 


1-472 


3 


1-009 


20-185 


30-278 


1-009 












6 


1-019 


20-370 


30-556 


1-019 


40 


1-481 


29-630 


44-444 


1-481 


9 


1-028 


20-556 


30-833 


1-028 


3 


1-490 


29-815 


44-722 


1-490 












6 


1-500 


30-000 


45-000 


1-500 


28 


1-037 


20-741 


31-111 


1-037 


9 


1-509 


30-185 


45-278 


1-509 


3 


1-046 


20-926 


31-389 


1046 












6 


1-056 


21-111 


31-667 


1-056 


41 


1-519 


30-370 


45-556 


1*519 


9 


1-065 


21-296 


31-944 


1-065 


3 


1-528 


30-556 


45-833 


1-528 












6 


1-537 


30-741 


46-111 


1-537 


29 


1-074 


21-481 


32-222 


1-074 


9 


1-546 


30-926 


46-389 


1-546 


3 


1-083 


21-667 


32-500 


1 -083 












6 


1-093 


21-852 


32-778 


1-093 


42 


1*556 


31-111 


46-667 


1-556 


9 


1-102 


22-037 


33-056 


1*102 


3 


1-565 


31-296 


46-944 


1-565 












6 


1-574 


31-481 


47-222 


1-574 


30 


1*111 


22-222 


33-333 


1-111 


9 


1-583 


31-667 


47-500 


1-583 


3 


1-120 


22-407 


33-611 


1-120 












6 


1-130 


22-^93 


33-889 


1-130 


43 


1-593 


31-852 


47*778 


1-593 


9 


1*139 


22-778 


34-167 


1-139 


3 


1-602 


32*037 


48-056 


1 -602 












6 


1-611 


32-222 


48-333 


1*611 


31 


1-148 


22-963 


34-444 


1-148 


9 


1-620 


32-407 


48-611 


1-620 


3 


1-157 


23-148 


34-722 


1*157 












6 


1-167 


23-333 


35-000 


1-167 


44 


1-630 


32-593 


48-889 


1-630 


9 


1*176 


23-519 


35-278 


1*176 


3 


1-639 


32-778 


49*167 


1-639 












6 


1-648 


32-963 


49-444 


1-648 


32 


1-185 


23-704 


35-556 


1-185 


9 


1-657 


33-148 


49-722 


1-657 


3 


1-194 


23-889 


35-833 


1*194 












6 


1-204 


24-074 


36-111 


1-204 


45 


1-667 


33 333 


50-000 


1-667 


9 


1-213 


24-259 


36-389 


1-213 


3 


1-676 


33-519 


50-278 


1*676 












6 


1-685 


33-704 


50-556 


1*685 


33 


1-222 


24-444 


36*667 


1-222 


9 


1-694 


33-889 


50-833 


1*694 


3 


1-231 


24-630 


36*944 


1-231 












6 


1-241 


24-815 


37*222 


1-241 


46 


1-704 


34*074 


51-111 


1*704 


9 


1-250 


25-000 


37-500 


1-250 


3 


1-713 


34-259 


51-389 


1-713 


34 
3 


1-259 
1-268 


25-185 
25-370 


37-778 
38-056 


1-259 
1-268 


6 
9 


1-722 
1*731 


34-444 
34-630 


51-667 
51-944 


1*722 
1*731 


6 


1-278 


25-556 


38-333 


1.278 


47 


1-741 


34-815 


52-222 


1*741 


9 


1-287 


25-741 


38-^11 


1-287 


3 


1-750 


35-000 


52-500 


1-750 


35 


1-296 


25-926 


38-889 


1-296 


6 


1-759 


36*185 


52-778 


1-759 


3 


1-305 


26-111 


39-167 


1-305 


9 


1-768 


35^370 


53-056 


1-768 


6 


1-315 


26-296 


39-444 


1-315 












9 


1-324 


26-481 


39-722 


1-324 


480 


1-778 


35-556 


53-333 


1-778 












3 


1-787 


35-741 


53-611 


1-787 


36 


1-333 


26-667 


40-000 


1-333 


6 


1-796 


35-926 


53-889 


1-796 


3 


1-342 


26-852 


40-278 


1-342 


9 


1-805 


36-111 


54-167 


1-805 


6 


1-352 


27-037 


40-556 


1-352 












9 


1-361 


27-222 


40-833 


1-361 


49 


t-815 


36-296 


54-444 


1-815 












3 


1-824 


36*481 


54-,722 


1-824 


37 


1*370 


27*407 


41111 


1*370 


6 


1-833 


36-667 


55-000 


1-833 


3 


1*379 


27*593 


41-389 


1*379 


9 


1-842 


36*852 


55*278 


1-842 


6 


1*389 


27*778 


41-667 


1*389 




1 






9 


1*398 


27*963 


41^44 


1*398 


50 


1*852 


37-037 


55*556 


1*852 



10 



Tablb II. Continued— slope 1^ to 1. 



Heights 
Ft. In. 


Babb 
IFoot 


Baib 
20Feei 


3 
6 
9 


0-0 10 
0-019 
0-028 


0-185 
0-370 
0.556 


1 
3 
6 
9 


0-037 
0-046 
0-056 
0-065 


0-741 
0-926 
1111 
1-296 


2 
3 
6 
9 


0-074 
0-083 
0-093 
0-102 


1-481 
1.667 
1-852 
2 037 


3 
3 
6 
9 


0-111 
0-120 
0-130 
0-139 


2-222 
2-407 
2-593 - 
2-778 


4 
3 
6 
9 


0-148 
0-157 
0-167 
0-176 


2-963 
3-148 
3-333 
3-519 


5 
3 
6 
9 


0-185 
0-194 
0-204 
0-213 


3-704 
3-889 
4-074 
4-259 


6 
3 
6 
9 


0-222 
0-231 
0-241 
0-250 


4-444 
4-630 
4-815 
5-000 


7 
3 
6 
9 


0-259 
0-268 
0-278 
0-287 


5-185 
5-370 
5-556 
5-741 


8 
3 
6 
9 


0-296 
0-305 
0-315 
0.324 


5-926 
6-111 
6-296 
6-481 


9 
3 
6 
9 


0-333 
0-342 
0-352 
0-361 


6.667 
6-852 
7-037 
7-222 


10 
3 
6 
9 


0-370 
0-379 
0-389 
0-398 


7-407 
7-593 
7-778 
7-963 


11 
3 
6 
9 


0-407 
0-416 
0-426 
0-435 


8-148 
8-333 
8-519 
8-704 


12 
3 
6 
9 


0*444 
0-453 
0-463 
0*472 


8-889 
9-074 
9-259 
9-444 



Baib 
80 Feet 

0-278 
0-556 
0-833 

Mil 
1-389 
1-667 
1-944 

2-222 
2-500 
2-778 
3-056 

3-333 
3-611 
3-889 
4-167 

4-444 
4-722 
5-000 
5-278 



\ 6-389 

6-667 
6-944 
7-222 
7-500 

7-778 
8-056 
8-333 
8-611 

8-889 
9-167 
9-444 
9.722 

10-000 
10-278 
10-556 
10-833 

n-iii 

1 1 -389 
1 1 -667 
11-944 

12-222 
12-500 
12-778 
13-056 

13-333 
13-611 
13-889 
14*167 



Slopbs 



0-012 
0-023 
0-035 

0-046 
0-057 
0-069 
0-081 

0-092 
0-104 
0-116 
0-128 

0-139 
0-151 
0-162 
0-174 

0-185 
0-197 
0-208 
0-220 



5-556 '0-231 
5-833 0-243 
6-111 >0-255 



0-267 

0-278 
0-290 
0-301 
0-313 

0-324 
0-336 
0-347 
0-359 

0-370 
0-382 
0-394 
0-406 

0-417 
0-429 
0-440 
0-452 

0-463 
0-475 
0-486 
0-498 

0-509 
0-521 
0-532 
0-544 

0-556 
0-568 
0-579 
0-591 



Heighti 
Ft. In. 



17 



13 
3 

6 
9 

14 
3 
6 
9 

15 
3 
6 
9 

16 
3 
6 
9 


3 
6 
9 

18 
3 
6 
9 

19 
3 
6 
9 

20 
3 
6 
9 

21 
3 
6 
9 

22 
3 
6 
9 

23 
3 
6 
9. 

24 
3 
6 
9 



25 




3 



Basb 
IFoot 



0-481 
0-490 
0-500 
0-509 

0-519 
0-528 
0-537 
0-546 

0-556 
0-565 
0-574 
0-583 

0-593 
0-602 
0-611 
0-620 

0-630 
0-639 
0-648 
0-657 

0-667 
0-676 
0-685 
0-694 

0-704 
0-713 
0-722 
0-731 

0-741 
0-750 
0-759 
0-768 

0-778 
0-787 
0-796 
0-805 

0-815 
0-824 
0-833 
0-842 

0-852 
0-861 
0-870 
0-879 

0-889 
0-898 
0-907 
0-916 

0-926 
0*93/> 



Basb 

20 Feet 



9-630 
9-815 
0-000 
0-185 

0-370 
0-556 
0-741 
0-926 

1-111 
1-296 
1-481 
1-667 

1-852 
2-037 
2-222 
2-407 

2-593 
2-778 
2-963 
3-148 

3-333 
3-519 
3-704 
3-889 

4-074 
4-259 
4-444 
4-630 

4-815 
5-000 
5-185 
5-370 

5-556 
5-741 
5-926 
6-111 

6-296 
6.481 
6-667 
6-852 

7-037 
7-222 
7-407 
7*593 

7*778 
7*963 
8*148 
8*333 

8*519 
8*704 



Basb 
80 Feet 



14*444 
14-722 
15-000 
15-278 

15-556 
15-833 
16-111 
16-389 

16-667 
16-944 
17-222 
'7-500 

17-778 
18-056 
18-333 
18-611 

18-889 
19-167 
19-444 
19-722 

20-000 
20-278 
20-556 
20-833 

21-111 
21-389 
21-667 
21-944 

22-222 
22-500 
22-778 
23-056 

23-333 
23-611 
23-889 
24-167 

24-444 
24-722 
25-000 
25-278 

25-556 
25-833 
26-111 
26-389 

26.667 
26-944 
27-222 
27-500 

27*778 
28*056 



Slopbs 

0-602 
0-614 
0-625 
0-637 

0-648 
0-660 
0-671 
0-683 

0-694 
0-706 
0-718 
0-730 

0-741 
0-753 
0-764 
0-776 

0-787 
0-799 
0-810 
0-822 

0-833 
0-845 
0-856 
0-868 

0-880 
0-892 
0-903 
0-915 

0-926 
0-938 
0-949 
0-961 

0-972 
0-984 
0-995 
1-007 

1-019 
1-031 
1-042 
1-054 

1-065 
1-077 
1-088 
1*100 



1 
1 
1 
I 

1 
1 



111 
123 
134 
146 

157 
169 



SLOPE li to I Continned. 



20 Table 11. Continued— SLOPE 2^ to 1. 



SLOPE 2i to 1 Continued. 



21 



Heighto 
Ft. In. 

25 6 
9 

26 
3 
6 
9 

27 
3 
6 
9 

28 
3 
6 
9 

29 
3 
6 
9 

30 
3 
6 
9 

31 
3 
6 
9 

32 
3 
6 
9 

33 
3 
6 
9 

3i 
3 
6 
9 

35 
3 
6 
9 

36 
3 
6 
9 



Basb 
IFoot 













37 




3 
6 
9 



944 
953 

963 
972 
981 
990 

000 
009 
019 
028 

037 
046 
056 
065 

074 
083 
093 
102 

111 
120 
130 
139 

148 
157 
167 
176 

185 
194 
204 
213 

222 
231 
241 
250 

259 
268 
278 
287 

296 
305 
315 
324 

333 
342 
352 
361 

370 
379 
389 
398 



Baii 

90 Feet 



18-889 
19-074 

19-259 
19-444 
19630 
19-815 

20-000 
20-185 
20-370 
20-556 

20-741 
20-926 
21-111 
21-296 

21*481 
21-667 
21-852 
22037 

22-222 
22-407 
22-593 
22-778 

22*963 
23*148 
23-333 
23-519 

23-704 
23-889 
24 074 
24-259 

24-444 
24-630 
24-815 
25-000 

25-185 
25-370 
25-556 
25-741 

25-926 
26-111 
26-296 
26*481 

26-667 
26-852 
27037 
27-222 

27-407 
27-593 
27-778 
27*963 



Baib 
aO]«eet 



28-333 
28-611 

28-889 
29-167 
29-444 
29-722 

30-000 
30-278 
30-556 
30-833 

31-111 
31*389 
31-667 
31-944 

32-222 
32*500 
32-778 
33-056 

33-333 
33-ail 
33-889 
34-167 

34-444 
34-722 
35-000 
35-278 

35-556 
35-833 
36-111 
36-389 

36*667 
36-944 
37-222 
37-500 

37-778 
38-056 
38-333 
38-611 

38-889 
39-167 
39-444 
39-722 

40-000 
40-278 
40-556 
40-833 

41-111 
41-389 
41-667 
41-944 



Slopbs 



2-361 
2-384 

2-407 
2-431 
2-454 

2-477 

2-500 
2-523 
2-546 

2-570 

2-593 
2-616 
2-639 
2-662 

2-685 
2-708 
2-731 
2-755 

2-778 
2-801 
2-824 
2-847 

2-870 
2-894 
2-917 
2-940 

2-963 
2-986 
3-009 
3-033 

3-056 
3-079 
3-102 
3125 

3-148 
3-171 
3194 
3-218 

3241 
3-264 
3-287 
3-310 

3-333 
3-357 
3-380 
3*403 

3-426 
3-449 
3-472 
3-496 



Heighto 
VU In. 



38 
3 
6 
9 

39 
3 
6 
9 

40 
3 
6 
9 

41 
3 
6 
9 

42 
3 
6 
9 

43 
3 
6 
9 

44 
3 
6 
9 

45 
3 
6 
9 

46 
3 
6 
9 

47 
3 
6 
9 

48 
3 
6 
9 

49 
3 
6 
9 

50 



BAtB 

IFoot 



407 
416 
426 
435 

444 
453 
463 
472 

481 
490 
500 
509 

519 
528 
537 
546 

556 
565 
574 
583 

593 
602 
611 
620 

630 
639 
648 
657 

667 
676 
685 
694 

704 
713 
722 
731 

741 
750 
759 

768 

778 
787 
796 
805 

815 
824 
833 
842 



1*852 



Baib 
20 Feet 



28-148 
28-333 
28-519 
28-704 

28-889 
29-074 
29-259 
29-444 

29-630 
29-815 
30 000 
30-185 

30-370 
30-556 
30-741 
30-926 

31-111 
31-296 
31-481 
31-667 

31-852 
32-037 
32-222 
32-407 

32-593 
32-778 
32-963 
33-148 

33-333 
33-519 
33-704 
33-889 

34-074 
34-259 
34-444 
34-630 

34-815 
35-000 
35-185 
35-370 

35-556 
35-741 
35-926 
36-111 

36-296 
36-481 
36-667 
36-852 

37 037 



Basb 
80 Feet 



LOPBS 



42 
42 
42 
43 

43 
43 
43 
44 

44 
44 
45 
45 

45 
45 
46 
46 

46 
46 
47 
47 

47 
48 
48 
48 

48 
49 
49 
49 

50 
50 
50 
50 

51 
51 
51 
51 

52 
52 
52 
53 

53 
53 
53 
54 

54 
54 
55 
55 



-222 


3- 


•500 


3- 


-778 


3- 


-056 


3- 


-333 


3- 


•611 


3- 


-889 


3^ 


-167 


3^ 


-444 


3- 


-722 


3- 


•000 


3- 


•278 


3- 


-556 


3- 


-833 


3- 


-111 


3- 


-389 


3- 


-667 


3. 


-944 


3- 


-222 


3- 


-500 


3- 


•778 


3. 


-056 


4- 


-333 


4- 


•611 


4- 


-889 


4- 


•167 


4- 


-444 


4- 


-722 


4- 


-000 


4- 


-278 


4- 


-556 


4- 


-833 


4- 


-111 


4- 


-389 


4- 


-667 


4- 


-944 


4- 


-222 


4- 


-500 


4- 


-778 


4- 


-056 


4- 


-333 


4- 


-611 


4- 


-869 


4- 


-167 


4- 


-444 


4- 


•722 


4- 


-000 


4- 


-278 


4- 


-556 


4- 



519 
542 
565 
588 

611 
634 
657 
681 

704 
727 
750 
773 

796 
820 
843 
866 

889 
912 
935 
958 

981 
005 
028 
051 

074 
097 
120 
144 

167 
190 
213 
236 

259 
283 
306 
329 

352 
375 
398 
421 

444 
468 
491 
514 

537 
560 
583 
607 
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Table II. Continued— SLOPE 2| to 1. 

m 






Heigh IS 


0A8B 


BAgB 


BAgB 




Heights 


Babb 


Uasb 


Babb 




Ft. In. 


1 Foot 


SO Feet 


aOFeet 


Slopbi 


Ffc. In. 


IFoot 


ao Feet 


ao Feet 


SLOPBfi 


03 


0.010 


0-185 


0-278 


0-026 


13 


0-481 


9-630 


14-444 


1-324 


6 


0-019 


0-370 


0-556 


0-051 


3 


0-490 


9-815 


14-722 


1-350 


9 


0-028 


0-556 


0-833 


0-077 


6 


0-500 


10-000 


15.000 


1-375 


1 


0-037 


0-741 


Mil 


0-102 


9 


0-509 


10-185 


15-278 


1-401 


3 


0-046 


0-926 


1-389 


0-128 


14 


0-519 


10-870 


15-556 


1-426 


6 


0-056 


l-lll 


1-667 


0-153 


3 


0-528 


10-556 


15-833 


1-452 


9 


0-065 


1-296 


1-944 


0-179 


6 


0-537 


10-741 


16.111 


1-477 


2 


0-074 


1-481 


2-222 


0-204 


9 


0^546 


10-926 


16-389 


1-503 


3 


0-083 


1-667 


2-500 


0-229 


15 


0-556 


U-lll 


16-667 


1-528 


6 


0093 


1-852 


2.778 


0-254 


3 


0-565 


11-296 


16-944 


1-554 


9 


0102 


2-037 


3-056 


0-280 


6 


0-574 


11-481 


17-222 


1-579 


3 


0-in 


2-222 


3-333 


0-305 


9 


0-583 


1 1 -667 


17-500 


1-605 


3 


0-120 


2-407 


3-611 


0-331 


16 


0-593 


1 1 -852 


17-778 


1-630 


6 


0-130 


2-593 


3-889 


0-356 


3 


0-602 


12037 


18-056 


1-655 


9 


0-139 


2-778 


4-167 


0-382 


6 


0-611 


12-222 


18*333 


1-680 


4 


0-148 


2-963 


4-444 


0-407 


9 


0-620 


12-407 


18*611 


1-706 


3 


0-157 


3148 


4-722 


0-433 


17 


0-630 


12-593 


18-889 


1-731 


6 


0.167. 


3-333 


5-000 


0-458 


3 


0-639 


12-778 


19-167 


1-757 


9 


0-176 


3.519 


5-278 


0-484 


6 


0-648 


12-963 


19-444 


1-782 


5 


0-185 


3-704 


5-556 


0-509 


9 


0.667 


13-148 


19-722 


1-808 


3 


0-194 


3-889 


5-833 


0-535 


18 


0-667 


13-333 


20-000 


1-833 


6 


0-204 


4-074 


6-111 


0-560 


3 


0.676 


13-519 


20-278 


1-859 


9 


0-213 


4-259 


6-389 


0-586 


6 


0-685 


13-704 


20-556 


1-884 


6 


0-222 


4-444 


6-667 


0-611 


9 


0-694 


13*889 


20-838 


1*910 


3 


o-2ai 


4-630 


6-944 


0-637 


19 


0-704 


14-074 


21-111 


1-935 


6 


0-241 


4-815 


7-222 


0-663 


3 


0-713 


14-259 


21-389 


1-961 


9 


0-250 


5.000 


7-500 


0-689 


6 


0-722 


14-444 


21-667 


1*986 


7 


0-259 


5-185 


7-778 


0-714 


9 


0-731 


14-630 


21-944 


2*012 


3 


0-268 


5-370 


8-056 


0-789 


20 


0-741 


14-815 


22-222 


2-038 


6 


0-278 


5-556 


8-333 


0-764 


3 


0-750 


15-000 


22-500 


2-P64 


9 


0-287 


5.741 


8-611 


0-790 


6 


0-759 


15-185 


22-778 


2*089 


8 


0-296 


5-926 


8-889 


0-815 


9 


0-768 


15*370 


23-056 


2*114 


3 


0-305 


6-111 


9-167 


0-841 


21 


0-778 


15-556 


23-333 


2-139 


6 


0-315 


6-296 


9-444 


0-866 


3 


0-787 


15-741 


23-611 


2-165 


9 


0-324 


6-481 


9-722 


0-892 


6 


0-796 


15-926 


23-889 


2-190 


9 


0-333 


6-667 


10-000 


0-917 


9 


0-805 


16-111 


24-167 


2-216 


3 


0-342 


6-852 


10-278 


0.943 


22 


0*815 


16-296 


24*444 


2-241 


6 


0-352 


7-037 


10-556 


0-968 


3 


0-824 


16-481 


24-722 


2-267 


9 


0-361 


7-222 


10-833 


0-994 


6 


0-833 


16-667 


25-000 


2-292 


10 


0-370 


7-407 


11-111 


1-019 


9 


0-842 


16-852 


25-278 


2-318 


3 
6 
9 


0-379 
0-389 
0-398 


7-593 
7-778 
7-963 


1 1 -389 
11-667 
11-944 


1-045 
1-070 
1-096 


23 
3 
6 


0-852 
0-861 
0-870 


17-037 
17-222 
17-407 


25-556 
25-833 
26-111 


2-343 
2-369 
2-394 


11 


0-407 


8-148 


12-222 


1121 


9 


0-879 


17-593 


26-389 


2-420 


3 
6 


0-416 
0-426 


8-333 
8-519 


12-500 
12-778 


1-147 
11 72 


24 


0-889 


17-778 


26-667 


2*445 


9 


0-435 


8-704 


13*056 


1.197 


3 
6 


0-898 
0-907 


17-963 
18-14^ 


26-944 
27*222 


2^471 
2-496 


12 


0.444 


8-889 


13-333 


1-222 


9 


0-916 


18-333 


27-500 


2-522 


3 


0-453 


9-074 


13-611 


1-248 












6 


0*463 


9-259 


13-889 


1-273 


25 


0-92^ 


18-519 


27-778 


2-547 


9 


0-472 


9-444 


14-167 


1-299 


3 


0-935 


18-704 


28*056 


2-572 



SLOPE 2f to 1 Continued. 
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MciKfiu 
Ft. In. 

25 6 
9 

26 
3 
6 

' 9 

27 
3 
6 
9 

28 
3 
6 
9 

29 
3 
6 
9 

30 
3 
6 
9 

31 
3 
6 
9 

32 
3 
6 
9 

33 
3 
6 
9 

34 
3 
6 
9 

35 
3 
6 
9 

36 
3 
6 
9 

37 
3 
6 
9 



Basb 
1 Foot 












1 
I 
1 
1 

1 
1 
1 
1 

I 
1 
1 
I 

I 



I 



I 



944 
953 

963 
972 
981 
990 

000 
009 
019 
028 

037 
046 
056 
065 

074 
083 
093 
102 

111 
120 
130 
139 

148 
157 
167 
176 

185 
194 
204 
213 

222 
231 
241 
250 

259 
268 
278 
287 

296 
305 
315 
324 

333 
342 
352 
361 

370 
379 
389 
398 



Baib 
20 Feet 



18-889 
19-074 

19-259 
19-444 
19-630 
19-815 

20-000 
20-185 
20-370 
20-556 

20-741 
20-926 
21-111 
21-296 

21-481 
21-667 
21-852 
22-037 

22-222 

22-407 
22-593 
22.778 

22-963 
23-148 
23-333 
23-519 

23-704 
23-889 
24 074 
24*259 

24-444 
24-630 
24-815 
25-000 

25-185 
25-370 
25-556 
25-741 

25-926 
26-111 
26-296 
26-481 

26-667 
26-852 
27 037 
27-222 

27-407 
27-593 
27-778 
27*963 



Basb 
aOFeet 



28-333 
28*611 

28-889 
29-167 
29-444 
29-722 

30*000 
30-278 
30-556 
30-833 

31111 
31-389 
31-667 
31-944 

32-222 
32-500 
32-778 
33-056 

33-333 
33-611 
33*889 
34*167 

34*444 
34*722 
35-000 
35-278 

35-556 
35-833 
36-111 
36-389 

36-667 
36-944 
37*222 
37-500 

37-778 
38-056 
38-333 
38*611 

38-889 
39-167 
39-444 
39.722 

40-000 
40-278 
40-556 
40-833 

41-111 
41-389 
41-667 
41-944 



Siopsi 



2-597 
2-623 

2-648 
2-674 
2-699 
2-725 

2-750 
2-776 
2-801 
2-827 

2*852 
2-878 
2-903 
2-929 

2-954 
2-980 
3-005 
3-030 

3-055 
3-081 
3-106 
3-132 

3-157 
3-183 
3-208 
3-234 

3-259 
3-285 
3-310 
3-336 

3-361 
3-387 
3-413 
3-439 

3-464 
3-489 
3-514 
3-540 

3-565 
3-591 
3-616 
3*642 

3-667 
3-693 
3-718 
3-744 

3-769 
3-795 
3-820 
3-845 



Heights 
Ft. In. 



38 
3 
6 
9 

39 
3 
6 
9 

40 
3 
6 
9 

41 
3 
6 
9 

42 
3 
6 
9 

43 
3 
6 
9 

44 
3 
6 
9 

45 
3 
6 
9 

46 
3 
6 
9 

47 
3 
6 
9 

48 
3 
6 
9 

49 
3 
6 
9 

50 



IFoot 



1 
1 
1 
1 

I 
1 
I 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
I 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

I 
I 
I 
1 

1 
1 
1 
1 

1 
1 
1 
1 



407 
416 
426 
435 

444 
453 
463 
472 

481 
490 
500 
509 

519 
528 
537 
546 

556 
565 
574 
583 

593 
602 
611 
620 

630 
639 
648 
657 

667 
676 
685 
694 

704 
713 
722 
731 

741 
750 
759 
768 

778 
787 
796 
805 

815 
824 
833 
842 



Basb 

20 Feet 



1*852 



28-148 
28-333 
28-519 
28-704 

28-889 
29-074 
29-259 
29-444 

20-630 
29-815 
30-000 
30-185 

30-370 
30-556 
30-741 
30-926 

31-111 
31-296 
31-481 
31-667 

31-852 
32-037 
32-222 
32-407 

32-593 
32-778 
32-963 
33-148 

33-333 
33-519 
33-704 
33-889 

34-074 
34-259 
34-444 
34*630 

34-815 
35-000 
35-185 
35-370 

35-556 
35-741 
35-926 
36-111 

36-296 
36-481 
36-667 
36-852 

37-037 



Ba» 
aOFeet 



42-222 
42-500 
42-778 
43-056 

43-333 
43-611 
43-889 
44-167 

44.444 
44-722 
45-000 
45-278 

45*556 
45-833 
46-111 
46-389 

46-667 
46-944 
47-222 
47-500 

47-778 
48-056 
48-333 
48-611 

48-889 
49-167 
49-444 
49-722 

50-000 
50-278 
50-556 
50-833 

51-111 
51-389 
51-667 
51.944 

52-222 
52*500 
52-778 
53-056 

53-333 
53-611 
53-889 
54-167 

54-444 
54*722 
55*000 
55*278 

65-566 



Slopbi 

3-871 
3-897 
3-922 
3-947 

3-972 
3-998 
4-023 
4-049 

4-074 
4-100 
4-125 
4-151 



4 
4 
4 
4 

4 
4 
4 

4 



'176 
"202 
227 
253 

278 
304 
329 
355 



4 
4 



380 
405 
4-430 
4-456 



4-481 
4.507 
4-532 
4-558 

4-583 

4-609 
4-634 
4-660 



4< 
4- 

4- 
4" 



685 
711 
736 
762 



-788 
4-814 
4-839 
4-864 

4-889 
4-915 
4-940 
4-966 

4-991 
5-017 
5-042 
5-068 

5-093 
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Table IL Continued^-SLOPE 3 to 1. 



Heights 
Ft. In. 

3 
6 
9 

1 
3 
6 
9 

2 
3 
6 
9 

3 
3 
6 
9 

4 
3 
6 
9 

5 
3 
6 
9 

6 
3 
6 
9 

7 
3 
6 
9 

8 
3 
6 
9 

9 
3 
6 
9 

10 
3 
6 
9 



Base 
IFoot 



Basb 

90 Feet 



n 

3 
6 
9 

12 
3 
6 
9 





































































010 
019 
028 

037 
046 
056 
065 

074 
083 
093 
102 

111 
120 
130 
139 

148 
157 
167 
176 

185 
194 
204 
213 

222 
231 
241 
250 

259 

268 
278 
287 

296 
305 
315 
324 

333 
342 
352 
361 

370 
379 
389 
398 

407 
416 
426 
435 

444 

453 
463 
472 



0-185 
0-370 
0-556 

0-741 
0-926 
l-lll 
1-296 

1-481 
1-667 
1-852 
2-037 

2-222 
2-407 
2-593 
2-778 

2-968 
3-148 
3-333 
3-519 

3-704 
3-889 
4-074 
4-259 

4-4^44 
4.630 
4-815 
5-000 

5-185 
5-370 
5-556 
5-741 

5-926 
6-111 
6-296 
6-481 

6-667 
6-852 
7-037 
7-222 

7-407 
7-593 
7-778 
7-963 

8-148 
8-333 
8-519 
8-704 

8-889 
9-074 
9*259 
9-444 



Basb 
80 Feet 







1 
1 
1 
1 

2 
2 
2 
3 

3 
3 
3 
4 

4 
4 
5 
5 

5 
5 
6 
6 

6 
6 

7 
7 

7 
8 
8 
8 

8 
9 
9 
9 

10 
10 
10 
10 

11 
11 
II 
U 

12 
12 
12 
13 

13 
13 
13 
14 



278 
556 
833 

111 
389 
667 
944 

222 

500 
778 
056 

333 
611 
889 
167 

444 
722 
000 
278 

556 
833 
HI 
389 

667 
944 
222 
500 

778 
056 
333 
611 

889 
167 
444 
722 

000 
278 
556 
833 

111 
389 
667 
944 

222 

500 
778 
056 

333 
611 
889 
167 



Slopbi 



0-028 
0-056 
0-083 

0-111 
0-139 
0-167 
0-194 

0-222 
0-250 
0-278 
0-305 

0-333 
0-361 
0-389 
0-416 

0-444 
0-472 
0-500 
0-528 

0-556 
0-583 
0-611 
0-639 

0-667 
0-694 
0-722 
0-750 

0-778 
0-805 
0-833 
0-861 

0-889 
0-916 
0-944 
0-972 

1-000 
1-028 
1-056 
1-083 



1111 
1-139 

1-167 
1-194 



222 
250 
278 
305 



333 
1-361 
1*389 
1*416 



Heights 
Ft. In. 


Bask 
IFoot 


1^3 
3 
6 
9 


0-481 
0-490 
0-500 
0-509 


14 
3 
6 
9 


0-519 
0.528 
0-537 
0-546 


15 
3 
6 
9 


0-556 
0-565 
0-574 
0-583 


16 
3 
6 
9 


0-593 
0-602 
0-611 
0-620 


17 
3 
6 
9 


0-630 
0-639 
0-648 
0.657 


18 
3 
6 
9 


0-667 
0-676 
0-685 
0-694 


19 
3 
6 
9 


0-704 
0-713 
0-722 
0-731 


20 
3 
6 
9 


0-741 
0.750 
0-759 
0-768 


21 
3 
6 
9 


0.778 
0-787 
0-796 
0-805 


22 

• 

3 
6 
9 


0-815 
0-824 
0-833 
0-842 


23 
3 
6 
9 


0-852 
0-861 
0-870 
0*879 


24 
3 
6 
9 


0-889 
0-898 
0-907 
0-916 


25 
3 


0*926 
0*935 



Bass 
20 Feet 

9-630 

9-815 

10-000 

10-185 

10-370 
10-556 
10-741 
10-926 

11-111 
1 1 -296 
11-481 
1 1 -667 

1 1 -852 
12-037 
12-222 
12-407 

12-593 
12-778 
12*963 
13.148 

13.333 
13-519 
13-704 
13-889 

14-074 
14-259 
14-444 
14-630 

14-815 
15-000 
15-185 
15-370 

15.556 
15.741 
15-926 
16*111 

16-296 
16-481 
16-667 
16-852 

17*037 
17-222 
17-407 
17-593 

17-778 
17-963 
18*148 
18*333 

18*519 
18*704 



Base 

30 Feet 



14-444 
14-722 
15-000 
15-278 

15*556 
15*833 
16-111 
16-389 

16*667 
16-944 
17-222 
17-500 

17-778 
18-056 
18-333 
18-611 

18-889 
19-167 
19-444 
19-722 

20-000 
20-278 
20-556 
20-833 

21*111 
21-389 
21-667 
21*944 

22*222 
22*500 
22-778 
23.056 

23*333 
23*611 
23-889 
24-167 

24-444 
24-722 
25-000 
25-278 

25-556 
25-833 
26*111 
26-389 

26-667 
26-944 
27-222 
27-500 

27-778* 
28-056 



Slopbs 

-444 
-472 
•500 
-528 

-556 
•583 
-611 
-639 

•667 
•694 
•722 
•750 

•778 
•805 
-833 
-861 

-889 
-916 
-944 
•972 

2-000 
2-028 
2-056 
2 083 

2-111 
2-139 
2-167 
2-194 

2-222 
2.250 
2-278 
2-305 

2.333 
2-361 
2-389 
2-416 

2-444 
2-472 
2-500 
2-528 



2 
2 
2 
2 

2 
2 
2 
2 



•556 
•583 
•611 
639 

■667 
694 
722 
750 



2-778 
2-805 



SLOPE 3 to 1 ContiDuetl. 



w 


W, 


MFHt 


Bill 


S«,M 


25 6 
9 


0.944 
0-953 


18-889 
19-074 


28-333 
28-611 


2-833 
2-861 


SS 
3 
6 
9 


0-963 
0-972 
0-981 
0-990 


19-259 
19-444 
19-630 
19-815 


28-889 
29-167 
29-444 
29-722 


2 889 
2-916 
2-944 

2-972 


27 
3 
6 
9 


1-000 
1-009 
1-019 
1-028 


20-000 
20-185 
20-370 
20-556 


30-000 
30-278 
30-656 
80-833 


3-000 
3-028 
3 056 
3-083 


2B 
3 
6 
9 


1-037 
1046 

1-056 
1-065 


20-741 
20-926 
21-111 
21-296 


31'ni 

31-389 
31-667 
31-94* 


3-111 
3-139 
3-167 
3-194 


29 
3 
6 
9 


1-074 
1-083 
1-093 
1-102 


21-481 

21-667 
21-852 
22-037 


32-222 
32-500 

32-778 
33-056 


3-222 
3-250 
3-278 
3-305 


30 
3 
6 
9 


l-lll 

1-120 
1-130 
t-139 


22-222 

22-407 
22-593 

22-778 


33-333 
33-011 
33-889 
34-167 


3-333 
3-361 
3-389 
3-416 


31 

6 

9 


1-148 

1-157 
1-167 
1-176 


22-963 
23-148 
23-333 
23-519 


34-444 
34-722 
35-000 

35-278 


3-444 
3-472 
3-500 
3-3S8 


33 
3 
6 
9 


1-185 
1-194 
1-204 
1-213 


23-704 

24-074 
24-259 


35-556 
33-833 
36-11! 

36-389 


3-556 
3-583 
3-611 
3-639 


33 
3 

6 


1-222 
l'23t 
1-241 

1-250 


24-444 
24-630 
24-815 

25-000 


36-667 
36-944 
37-222 

37-500 


3-667 
3-694 
3-722 
3-750 


31 
8 

9 


1-259 
1-268 
1-278 
1-287 


25-185 
25-370 
25-536 
25-741 


37-778 
38-056 
38-333 
38-611 


3-778 
3.805 
3-833 
3-861 


85 
3 

G 
9 


1-296 

1-305 
1-313 
1-324 


25-926 
26-m 

26-296 
26-481 


38-889 
39-167 
39-444 
39-722 


3-869 
3-916 
3.944 
3-972 


36 
3 
6 
9 


1-333 
1-342 
1-352 
1-36! 


26-667 
26-852 
27-037 
27-222 


40-000 
40-278 
40-556 
40-833 


4-000 
4-028 
4-056 
4-083 


il 

3 
6 
9 


1-370 
1-379 
1-389 
1-308 


27-407 
27-593 
27-778 
37-963 


41-111 

41-3ri9 
41-667 
4) '944 


4-111 
4-139 
4-167 
4-194 



42-222 
42-500 

42-778 
43-056 



44-444 
44-722 
45000 

45-278 



4-222 
4-250 
4-278 
4-306 



4-444 
4-472 
4-500 
4-323 



46-667 
46-044 
47-222 
47-500 

47-778 
48-036 
48-333 
46-611 

48-889 
49-167 
49-444 
49-722 

50-000 
50-278 
50-556 
50-833 



52-222 

52-300 
52-778 
53-056 

53-333 
53-61 ! 

63-889 
64-167 

54-444 
54-722 

55-000 
55-278 



5-111 

5-139 
3-167 
5-194 

5.223 
5.250 
5-278 
5-306 



5-444 
5-472 
5-500 



26 Table III. For Baaes from I to 10 Feet, without Slopes. 



ATerage 

Height 

8 
6 
9 

1 
3 
6 
9 

2 
3 
6 
9 

8 
3 
6 
9 

4 
3 
6 
9 

5 
3 
6 
9 



6 




3 
6 
9 

7 
3 
6 
9 

8 
3 
6 
9 



9 




3 
6 
9 



10 



Baib 
1 Foot 





.3 

6 

9 

11 
3 
6 
9 

12 
3 
6 
9 



0-009 
0-019 
0-028 

0-037 
0-046 
0-056 
0-065 

0-074 
0-083 
0-093 
0-102 

0-111 
0-120 
0-130 
0.139 

0-148 
0-157 
0-167 
0-176 

0-185 
0-194 
0-204 
0-213 

0-222 
0-231 
0-241 
0-250 

0-259 
0-268 
0-278 
0-287 

0-296 
0-305 
0-315 
0-324 

0-333 
0-342 
0-352 
0-361 

0-370 
0-380 
0-389 
0-398 

0-407 
0-417 
0-426 
0*435 

0*444 
0*453 
0-463 
0-472 



Basi 
2 Feet 



0-019 

0-037 
0-056 

0-074 
0-093 
O-Ul 
0-130 

0-148 
0-167 
0-185 
0-204 

0-222 
0-241 
0-259 
0-278 

0-296 
0-315 
0-333 
0-352 

0-370 
0.389 
0-407 
0-426 

0-444 
0-463 
0-481 
0-500 

0-519 
0-537 
0-556 
0-574 

0-593 
0*611 
0-630 
0-648 

0-667 
0-685 
0-704 
0-722 

0-741 
0-759 
0-778 
0*796 

0-815 
0-833 
0-852 
0*870 

0*889 
0-907 
0*926 

0-944 



Basb 
3 Feet 



0-028 
0.056 
0-083 

0-111 
0-139 
0-167 
0*194 

0-222 
0-250 
0-278 
0-306 

0.333 
0-361 
0-389 
0-417 

0-444 
0-472 
0-500 
0-528 

0-556 
6-583 
0-611 
0-639 

0-667 
0-694 
0-722 
0-750 

0-778 
0-806 
0-833 
0-861 

0-889 
0-917 
0-944 
0-972 

I -000 
1-028 
1-056 
1-083 



1-111 
1-139 

1-167 
1*194 



Baib 
4 Feet 



1*222 
1*250 
1*278 
1*306 

1*333 
1-361 
1*389 
1-417 



0-037 
0-074 
0-111 

0-148 
0-185 
0-222 
0-259 

0-296 
0-333 
0-370 
0-407 

0*444 
0-481 
0.519 
0-556 

0-593 
0-630 
0-667 
0-704 

0-741 
0-778 
0-815 
0-852 

0-889 
0-9-26 
0-963 
1-000 

1-037 
1-074 



HI 
148 

185 
222 
259 
296 



1-333 
1-370 
1-407 
1*444 



1*481 
1*519 
1*556 
1-593 



1*630 
1*667 
1*704 
1*741 

1*778 
l'B\5 
1*852 
1*889 



Baib 
6 Feet 



0*046 
0-093 
0-139 

0-185 
0-231 
0-278 
0*324 

0*370 
0*416 
0*463 
0*509 

0*556 
0-602 
0-648 
0-694 

0'741 

0-787 
0-833 
0-879 

0-926 
0-972 
1-019 
1*065 



1 
1 



111 
157 
1*204 
1-250 



1*296 
1*342 
1-389 
1-435 

1-481 
1*527 
1-574 
1-620 

1-667 
1-713 
1*759 
1-805 

1-852 
1-898 
1-944 
1-990 

2-037 
2-083 
2-130 
2-176 

2*222 
2*268 
2*315 
2-361 



Basb 
6 Feet 



0*056 
0*111 
0*167 

0*222 
0-278 
0-333 
0-389 

0-444 
0-500 
0-556 
0-611 

0*667 
0-722 
0-778 
0-833 

0-889 
0-944 
1-000 
1-056 

Mil 
1-167 
1-222 
1-278 

1-333 
1-389 
1-444 
1-500 

1*556 
1-611 
1-667 
1-722 

1-778 
1-833 
1-889 
1-944 

2-000 
2-056 
2-111 
2-167 

2-222 
2-278 
2-333 
2-389 

2-444 
2*500 
2-556 
2-611 

2-667 
2-722 
2*778 
2*883 



Basb 
7 Feet 



0*065 
0*130 
0*194 

0-259 
0-324 
0-389 
0-454 

0-519 
0-583 
0*648 
0-713 

0-778 
0-843 
0-907 
0-972 

1-037 
1-102 
1*167 
1*231 

1*296 
1-361 
1*426 
1*491 

1*556 
1*620 
1*685 
1*750 

1*815 
1-880 
1-944 
2-009 

2-074 
2-139 
2-204 
2-269 

2-333 
2-398 
2-463 
2-528 



593 
657 
722 

787 

852 
917 
981 



3*046 

3*111 
3176 
3*241 
8*805 



Basb 
8 Feet 



0*074 
0*148 
0*222 

0*296 
0-370 
0-444 
0-519 

0-593 
0-667 
0*741 
0-816 

0-889 
0-963 
1-037 
1-111 

1-185 
1-259 
1-333 
1-407 



481 
556 
630 
•704 

•778 
852 
926 
•000 



2-074 
2-148 
2-222 
2-296 

2-370 
2-444 
2-519 
2-593 

2-667 
2-741 
2-815 
2-889 

2-963 
3-037 
3-111 
3-185 

3*259 
3*333 
3.407 
3*481 

3-556 

^•630 

3*704 

8-778 



Basb 
9 Feet 



0.083 
0*167 
0*250 

0-333 
0*417 
0-500 
0-583 

0-667 
0*750 
0-833 
0-917 

1-000 
1*083 
1-167 
1*250 

1*333 
1*417 
1*500 
1*583 

1-667 
1-750 
1-833 
1-917 

2-000 
2-083 
2-167 
2-250 

2-333 
2-417 
2*500 
2-583 

2*667 
2-750 
2-833 
2-917 

3-000 
3-083 
3-167 
3-250 

3-333 
3-417 
3-500 
3-583 

3-667 
3*750 
3-833 
3*917 

4*000 
4*083 
4*167 
4*250 



Bass 

10 Feet 



0-093 
0-185 
0*278 

0-370 
0*463 
0*556 
0*648 

0*741 
0*833 
0*926 
1*019 

1*111 
1-204 
1*296 
1-389 

1*481 
1*574 
1-667 
1*759 

1*852 
1*944 
2-037 
2-130 

2-222 
2-315 
2-407 
2-500 

2*593 
2*685 
2*778 
2.870 

2*963 
3*056 
3-148 
3-241 

3*333 
3*426 
3*519 
3-611 



704 
'796 
■889 
-981 

•074 
•167 
•259 
-352 



4*444 
4*537 
4*630 
4-722 



Table IIL-^Continued. 
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AretMge 
Height 



Fr. In 

13 
3 
6 
9 

14 
3 

6 
9 

15- 
3 
6 
9 

16 
3 
6 
9 

17 
3 
6 
9 

18 
3 
6 
9 

19 
3 
6 
9 

20 
3 
6 
9 

21 
3 
6 
9 

22 
3 
6 
9 

23 
3 
6 
9 

24 
3 
6 
9 

25 
3 



Baib 
I Foot 



0-481 
0-491 
0-500 
0-509 

0-519 
9-528 
0-537 
0-546 

0-556 
0-565 
0-574 
0-583 

0-593 
0-602 
0-611 
0-620 

0-630 
0-639 
0-648 
0-657 

0-667 
0-676 
0-685 
0-694 

0-704 
0-713 
0-722 
0-731 

0-741 
0-750 
0-759 
0-768 

0-778 

0-787 
0-796 
0-805 

0-815 
0-824 
0-833 
0-842 

0-852 
0-861 
0-870 
0-880 

0-889 
0-898 
0-907 
0-917 

0*926 
0-935 



Basb 
3 Feet 





1 
1 

1 
1 
I 
1 

1 
1 
1 
1 

1 
1 
I 
I 

1 

1 
1 
1 

1 
I 
1 
1 

1 
1 
1 
1 

1 
1 
I 
1 

1 
1 
1 



963 
981 
000 
019 

037 
056 
074 
093 

111 
130 
148 
167 

185 
204 
222 
241 

259 
278 
296 
315 

333 
352 
370 
389 

407 
426 
444 
463 

481 
500 
519 
537 

556 
574 
593 
611 

630 

648 
667 
685 

704 
722 
741 
759 

778 
796 
815 
8HS 

852 
870 



Base 
3 Feet 



1*444 
1-472 
1-500 
1-528 

1-556 
1-583 
1-611 
1-639 

1-667 
1-694 
1-722 
1-750 



Basb 
4 Feet 



1-778 
1-806 
1-833 
1-861 

1-889 
1-917 
1-944 
1-972 

2-000 
2-028 
2-056 
2-083 

2-111 
2-139 
2-167 
2-194 

2-222 
2-250 
2-278 
2-306 

2-333 
2-361 
2-389 
2*417 

2-444 
2-472 
2-500 
2-528 



556 
583 
611 
639 



2-667 
2-694 
2-722 
2*750 

2*778 
2*806 



1*926 

1*963 

2-000 

^2-037 

2-074 
2-111 
2-148 
2-185 

2-222 
2-259 
2-296 
2-333 

2-370 
2*407 
2-444 
2-481 



•519 
•556 
•593 
-630 

667 
•704 
•741 

•778 



2-815 
2-852 

2-889 
2-926 



2 
3 
3 
3 

3 
3 
3 
3 



963 
000 
037 
074 

111 
148 
185 
222 



3-259 
3-296 
3-333 
3-370 

3*407 
3*444 
3-481 
3*519 

3*556 
3*593 
3*630 
3*667 

3*704 
8*741 



Basb 
5 Feet 


Baib 
ti Feet 


Baib 
7 Feet 


Baib 
8 Feet 


2-407 
2*454 
2-500 
2-546 


2*889 

2*944 
3*000 
3*056^ 


3*370 
3*435 
3*500 
3-565 


3-852 
3-926 
4-000 
4*074 


2-593 
2*639 
2*685 
2-731 


3*111 
3*167 
3*222 
3*278 


3-630 
3-694 
3-759 
3-81M 


4*148 
4-222 
4-296 
4-370 


2-778 
2-824 
2-870 
2-916 


3*333 
3*389 
3*444 
3-500 


3-889 
3-954 
4-019 
4-083 


4-444 
4-519 
4-593 
4-667 


2-963 
3-009 
3-056 
3-102 


3-556 
3-611 
3-667 
3*722 


4-148 
4-213 
4-278 
4-343 


4-741 

4-815 
4-889 
4-963 


3-148 
3-194 
3-241 
3-287 


3-778 
3-833 
3-889 
3-944 


4-407 
4-472 
4-537 
4-602 


5-037 
5-111 
5-185 
5-259 


3-333 
3-379 
3-426 
3-472 


4-000 
4-056 
4-111 
4-167 


4-667 
4-731 
4-796 
4-861 


5-333 
5-407 
5-481 
5-556 


3-519 
3-565 
3-611 
3-657 


4-222 

4-278 
4-333 
4-389 


4-926 
4-991 
5-056 
5-120 


5-630 
5-704 
5-778 
5-852 


3-704 
3-750 
3-796 
3-842 


4-444 
4-500 
4-556 
4*611 


5-185 
5-250 
5-315 
5-380 


5-926 
6-000 
6-074 
6*148 


3-889 
3-935 
3-981 
4 027 


4*667 
4*722 
4*778 
4-833 


5-444 
5-509 
5-574 
5-639 


6*222 
6-296 
6-370 
6-444 


4-074 
4-120 
4-167 
4-213 


4-889 
4-944 
5-000 
5*056 


5-704 
5*769 
5*833 
5-898 


6*519 
6-593 
6*667 
6*741 


4-259 
4-305 
4-352 
4-398 


5*111 
5*167 
5*222 
5*278 


5*963 
6*028 
6-093 
6-157 


6*815 
6-889 
6-963 
7-037 


4*444 
4*490 
4*537 
4*583 


5*333 
5*389 
5-444 
5*500 


6-222 

6-287 
6-352 
6*417 


7-111 
7*185 
7*259 
7-333 


4*630 
4*676 


5*556 
5*611 


6*481 
6*546 


7*407 
7-481 



Baib 
9 Feet 



4*333 

4*417 
4*500 
4*583 

4*667 
4-750 
4-833 
4-917 

5-000 
5-083 
5-167 
5-250 

5-333 
5-417 
5-500 
5-583 

5-667 
5-750 
5-833 
5-917 

6-000 
6-083 
6167 
6-250 

6-333 
6-417 
6-500 
6-583 

6*667 
6*750 
6*833 
6*917 

7*000 
7*083 
7*167 
7*250 



333 
417 
500 
583 

667 
750 
833 
917 



8-000 
8-083 
8-167 
8-250 

8*333 
8-417 



Baib 

lOF— t 

4-815 
4-907 
5-000 
5*098 

5*185 
5*278 
5*370 
5*468 

5*556 
5*648 
5*741 
5-833 

5-926 
6-019 
6-111 
6-204 

6-296 
6-389 
6-481^ 
6*574 

6*667 
6-759 
6-852 
6*944 

7-037 
7-130 
7-222 
7-315 

7*407 
7*500 
7*593 
7*685 

7*778 
7*870 
7*968 
8*056 

8*148 
8-241 
8*338 
8*426 

8*519 
8*611 
8*704 
8*796 

8*889 
l»*981 
9*074 
9*167 

9*259 
9*852 



28 



Table III..Coniinuec[. 




Arerage 


Ba» 


Basb 


HeiRht 


1 Foot 


2 Feet 


Ft. in 






25 6 


0-944 


1-889 


9 


0-963 


1-907 


26 


0-963 


1-926 


3 


0-972 


1-944 


6 


0-981 


1-963 


9 


0-991 


1-981 


27 


1-000 


2-000 


3 


1-009 


2-019 


6 


1-019 


2-037 


, 9 


1.028 


2-056 


28 


1-037 


2-074 


3 


1-046 


2-093 


6 


1-056 


2-111 


9 


1-065 


2-130 


29 


1-074 


2-148 


3 


1-083 


2-167 


6 


1-093 


2-185 


9 


1-102 


2-204 


30 


1-111 


2-222 


3 


1-120 


2-241 


6 


1-130 


2-259 


9 


1-139 


2-278 


31 


1-148 


2-296 


3 


1-157 


2-315 


6 


1-167 


2-333 


9 


1-176 


2-352 


32 


1-185 


2-370 


3 


1*194 


2-389 


6 


1-204 


2-407 


9 


1-213 


2-426 


33 


1-222 


2*444 


3 


1-231 


2-463 


6 


1-241 


2-481 


9 


1-250 


2-500 



34 
3 
6 
9 

35 
3 
6 
9 

36 
3 
6 
9 

87 
3 
6 
9 



1-259 
1-268 
1-^78 
1-287 

1-296 
1-305 
1-315 
1-324 

1-333 
1-342 
1-352 
1-361 

1-370 
1-380 
1-389 
1-398 



2-519 
2-537 
2-556 
2-574 

2-593 
2-611 
2-630 
2-648 

2-667 
2-685 
2-704 
2-722 

2-741 
2-759 
2-778 
2-796 



2-833 
2-861 

2-889 
2-917 
2*944 
2*972 

13-000 
3-028 
3-056 
3-083 

3*111 
3*139 
3*167 
3-194 

3-222 
3-250 
3-278 
3-306 

3.333 
3-361 
3-389 
3-417 

3.444 
3-472 
3-500 
3-528 

3-556 
3-583 
3*611 
3.639 



'667 
•694 
•722 
•750 

•778 
•806 
•833 
•861 



3-889 
3-917 
3-944 
3-972 



3-778 
3-815 

3*852 
3.889 
3-926 
3-963 



•000 
•037 
074 
•111 

148 

185 

222 

•259 

•296 
333 
•370 
•407 



4-444 
4-481 
4-519 
4-556 

4.593 
4-630 
4-667 
4-704 

4-741 
4-778 
4-815 
4-852 



•889 
•926 
'963 
•000 

•037 
•074 
•111 
•148 



5-185 
5-222 
5-259 
5-296 



722 

'768 

815 
861 
907 
954 



5-000 
5-046 
5-093 
5-139 



5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 



185 
•231 
278 
324 

■370 
•416 
•463 
•509 

•556 
•602 
•648 
-694 

■741 
•787 
•833 
•879 



000 


5-333 


028 


5-370 


056 


5-407 


083 


5-444 


111 


5-481 


139 


5-519 


167 


5-556 


194 


5*593 



5-926 
5-972 
6*019 
6-065 

6-111 
6-157 
6-204 
6-250 

6-296 
6-342 
6-389 
6-435 

6-481 
6-527 
6-574 
6-620 

6-667 
6-713 
6-759 
6-805 

6-852 
6-898 
6-944 
6-990 (8-889 



5-667 
5-722 

5*778 
5*833 
5-889 
5-944 

6-000 
6-056 
6-111 
6-167 

6-222 
6-278 
6-333 
6-389 

6-444 
6-500 
6-556 
6-611 

6*667 
6-722 
6-778 
6.833 

6-889 
6-944 
7-000 
7-056 



7-111 
7-167 
7-222 

7-278 



7-333 
7-389 
7-444 
7-500 

7-556 
7-611 
7-667 
7-722 

7-778 
7-833 
7-889 
7-944 

8-000 
8-056 
8-111 
8*167 

8-222 
8-278 
8*332 



6 
6 

6 
6 
6 
6 

7" 
7- 
7- 
7' 

7" 

7' 
7- 
7' 



7 
7 



•611 
•676 

•741 
•805 
•870 
935 

000 
•065 
•130 
-194 

•259 
•324 
•389 
'454 

•519 
•583 
•64ft 
•713 



7.778 

7-843 
7-907 
7.972 

8-037 
8-102 
8-167 
8-231 

8-296 
8-361 
8-426 
8-491 

8-556 
8-620 
8-685 
8-750 

8-815 
8-880 
8-944 
9-009 

9-074 
9-139 
9-204 
9-269 

9-333 
9-398 
9-463 
9-528 

9-593 
9*657 
9*722 
9*787 



7*556 
7-630 

7-704 
7*778 
7-852 
7-926 

8-000 
8-074 
8-148 
8-222 

8-296 
8*370 
8-444 
8*519 

8-598 
8-667 
8-741 
8*815 

8-889 
8-963 
9-037 
9-111 

9-185 
9-259 
9-333 
9-407 

9-481 
9-556 
9-630 
9-704 

9-778 

9-852 

9-926 

10-000 

10-074 
10-148 
10-222 
10-296 

10-370 
10-444 
10-519 
10*593 

iO-667 
10*741 
10-815 
10*889 

10-963 
1 1 -037 
11*111 
1M85 



8*500 
8*583 

8*667 
8*750 
8*833 
8*917 

9-000 
9-083 
9*167 
9*250 

9*333 
9*417 
9*500 
9*583 

9-667 
9-750 
9-833 
9-917 

10-000 
10-083 
10*167 
10-250 

10-333 
10-417 
10-500 
10-583 

10-667 
10-750 
10-833 
10-917 

11-000 
11-083 
11-167 
11-250 

1 1 -333 
11-417 
11-500 
1 1 -583 

1 1 -667 
11-750 
11-833 
11-917 

12-000 
12-083 
12-167 
12-250 

12-333 
12-417 
12*500 
12*588 



9-444 
9*537 

9*630 
8^*722 
9*815 
9*907 

10*000 
10*093 
10*185 
10-278 

10-370 
10*463 
10*556 
10*648 

10*741 
10-833 
10-926 
11-019 

11-111 
1 1 -204 
1 1 -296 
1 1 *38^ 

11*481 
1 1 *574 
1 1 -667 
11-759 

1 1 -852 
1 1 -944 
12-037 
12-130 

12-222 
12-315 
12-407 
12-500 

12-593 
12-685 
12-778 
12-870 

12-963 
13-056 
13-148 
13-241 

13-333 
13-426 
13-519 
13-611 

13-704 
13-796 
13*88a 
18*981 



Table III. Continued 



A-S, 


,r^ 


.^fU. 


Bill 
9 FeM 


8-500 
8-556 
8-611 


9-852 

9-917 
9 -98 1 
10-046 


11-259 
11-333 
1 1 -407 

11-18! 


12-667 
12-750 
12-833 
12-917 


8-667 

8-722 
8-778 
8-633 


10-111 
10-176 
10-241 

10-305 


11-556 
11-630 
11-704 
11-778 


13-000 
13-083 
13-167 
13-250 


8-889 
8-944 
ft-000 
9-056 


10-370 
10-435 
10-500 
10-565 


M-852 
1 1 -926 

12-000 
12-074 


13-333 
13-417 

13-500 
13-583 


9'1]I 

9-167 
9-222 

9-278 


10-630 
10-694 

i 0-759 
10-824 


12-148 
12-222 
12-296 

12-370 


13-667 
13-750 
13-833 
13-917 


9 333 
9-389 
9-444 
9-500 


10-889 
10-954 
11-019 
11-083 


12-444 
12-519 
12-593 
12-667 


14-000 
14-083 
14-167 
14-250 


9-556 
9-611 

9-667 
9-722 


11148 
11-213 
11-278 
11-343 


12-741 

12-815 
12-889 
12-963 


14-333 
14-417 
14-500 
14-583 


8-778 
9-833 
9-889 
9-944 


11-407 
11-472 
11-537 

11 '602 


13-037 
13-111 
13-185 
13-259 


14-667 
14-750 
14-833 
14-917 1 


10-000 
10-056 
10-111 
10-167 


1 1 -667 
11-731 
1 1 -796 
11-861 


13-333 
1 3-407 
13-481 
13-556 


15-000 
15-083 
15-167 
16-250 


10-222 
10-278 
10-333 
10-389 


11-926 
11-991 
I2-05C 
12-120 


13-630 
13-704 
13-778 
13-852 


15-333 
15-417 
15-500 1 
15-583 1 


10-444 
10-500 
10-556 
10-611 


12-185 
12-250 
12-315 
12-380 


13-926 
14-000 
14-074 
14-148 


15-667 I 
15-750 1 
15-833 
15-917 


10-667 
10-722 
10778 
10-833 


12-444 
12-509 
12-574 
12-689 


14-222 
14-296 
14-370 
14-444 


10-000 
16-083 
16-167 
16-250 I 


10-889 
10-994 
11000 
11-050 


12-704 
12-769 
12-833 
12-898 


14-519 
14-593 
14-667 
14-74) 


16-333 1 
16-417 
16-500 1 
16-583 


11111 


13-963 


14-815 


16-667 



TuLE TV. Base 30 Feet, Side Slopei I to I 



Tablb rV. Continued. 
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34 Taiiib IV. 30 Feet, Side Slope. 2 to I. 
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Tab LB y. For Calculating ^decutting. 



breadtb 


BREADTH OF BaSB OF CUTTING IN FBBT. 


^sssm 


of base 
In fecf^a 





1 


2 

002 


3 

006 


4 
010 


5 
015 


6 
0-22 


7 
0*30 


8 
0*40 


9 


10 


11 





000 


001 


0*50 


0*62 


0-75 


1 


001 


002 


004 


008 


0*13 


0*19 


0*27 


0-35 


0*45 


0-56 


0-69 


0-82 


2 


002 


004 


007 


012 


017 


0*24 


0*32 


0*41 


0*52 


0-64 


0-77 


0-91 


3 


006 


008 


012 


0*17 


0*23 


0*30 


0*39 


0*49 


0*60 


0-72 


0-86 


101 


4 


010 


013 


017 


0-23 


0*30 


0*38 


0*47 


0-57 


0-69 


0*82 


0*96 


112 


5 


015 


019 


0-24 


0*30 


0-38 


0*46 


0*56 


0*67 


0*80 


0*93 


108 


1*24 


6 


0-22 


0-27 


0-32 


0*39 


0*47 


0*56 


0*66 


0-78 


0*91 


105 


1*21 


1*38 


7 


0-30 


0-35 


0*41 


0*49 


0-57 


0-67 


0*78 


0-91 


104 


119 


1*35 


1*52 


8 


0-40 


0-45 


0-52 


0-60 


0*69 


0-80 


0*91 


104 


1*18 


1*34 


1-51 


1-69 


9 


0-50 


0-56 


0-64 


0-72 


0-82 


0*93 


105 


119 


1*34 


1*50 


1-67 


1*86 


10 


0-62 


0-69 


0*77 


0-86 


0*96 


108 


1*21 


1*35 


1*51 


1*69 


1*85 


204 


11 


Q-75 


0-82 


0*91 


101 


112 


1*24 


1*38 


1-52 


1*69 


1*86 


204 


2-24 


12 


0-89 


0-97 


106 


1*17 


1*28 


1*41 


1-56 


1*71 


1-88 


206 


2*25 


2*45 


13 


104 


113 


1-23 


1*34 


1-46 


1-60 


1*75 


1*91 


208 


2-27 


2-46 


2*67 


U 


1*21 


1-30 


1*41 


1-52 


1-65 


1*80 


1*95 


212 


2-30 


2-49 


2-69 


2-91 


15 


1-39 


1-49 


1*60 


1-72 


1*86 


201 


2*17 


2*34 


2-52 


2*72 


2*93 


3*15 


16 


1-58 


1-69 


1*80 


1-93 


207 


2-23 


2-39 


2-57 


2-77 


2*97 


318 


3*41 


17 


1-78 


1-90 


202 


215 


2*30 


2-46 


2-63 


2*82 


302 


3-23 


3-45 


3-69 


18 


200 


212 


2*25 


2-39 


2-54 


2*71 


2-89 


3*08 


3-28 


3*50 


3-73 


3-97 


19 


2-23 


2-35 


2*49 


2*64 


2-80 


2*97 


3- 15 


3*35 


3*56 


3*78 


4 02 


4-27 


20 


2-47 


2-60 


2.74 


2-90 


306 


3-24 


3-43 


3*64 


3*85 


4 08 


4*32 


4-57 


21 


2-72 


2-86 


301 


317 


3-34 


3*52 


3*72 


3-93 


415 


4*39 


4*63 


4-89 


22 


2-99 


313 


3*28 


3-45 


3*63 


3-82 


402 


4*24 


4*47 


4*71 


4*96 


5-22 


23 


3-27 


3-41 


3-57 


3-75 


3-93 


413 


4-34 


4.56 


4*80 


5-04 


5-30 


5-57 


24 


3*56 


3-71 


3*88 


4 06 


4*24 


4*45 


4-67 


4*89 


5*14 


5-38 


5*65 


5-93 


25 


3*86 


402 


419 


4*38 


4*57 


4-78 


501 


5*24 


5-49 


5-75 


602 


6-30 


26 


417 


4-34 


4-52 


4*71 


4-91 


513 


5*36 


5*60 


5-85 


612 


6*40 


6-68 


27 


4*50 


4-67 


4 86 


5*05 


5*26 


5*49 


5*72 


5*97 


6*23 


6-50 


6*78 


708 


28 


4*84 


5-02 


5*21 


5*41 


5*63 


5*86 


6*10 


6*35 


6*62 


6-90 


7*19 


7*49 


29 


5-19 


5*38 


5*57 


5*78 


6*01 


6*24 


6*49 


6*75 


7*02 


7*30 


7*60 


7*91 


30 


5-56 


5*75 


5*95 


6*17 


6*40 


6*64 


6*89 


7*15 


7*43 


7*72 


8*02 


8*34 


31 


5-93 


6*13 


6*34 


6*56 


6*80 


7*04 


7*30 


7*57 


7*86 


815 


8*46 


8*78 


32 


6*32 


6-52 


6*74 


6*97 


7*21 


7*46 


7*73 


8*00 


8*30 


8*59 


8*90 


9*23 


33 


6-72 


6*93 


7*15 


7*39 


7*63 


7*89 


8*17 


8*45 


8*75 


9*05 


9*37 


9*70 


34 


7-14 


7-35 


7*58 


7*82 


8*07 


8*34 


8*62 


8*91 


9*21 


9*52 


9*85 


10*19 


35 


7-56 


7*78 


8*02 


8»27 


8*52 


8*80 


9*08 


9*38 


9*68 


10*01 


10*34 


10*69 


36 


8»00 


8*23 


8*47 


8*72 


8*99 


9*27 


9*56 


9*86 


10*17 


10*50 


10*84 


1119 


37 


8-45 


8*69 


8*93 


9*19 


9*46 


9*75 


10*04 


10*35 


10*67 


11*01 


11*35 


11*71 


38 


8-91 


9*15 


9*41 


9*67 


9*95 


10*24 


10*54 


10*86 


11*18 


11*52 


11*87 


12*24 


39 


9-39 


9*64 


9*90 


10*17 


10*45 


10*75 


11*05 


11*38 


11*71 


12*06 


12*41 


12*78 


40 


9-88 


10*13 


10*40 


10*67 


10*96 


11*27 


11*58 


11*91 


12*25 


12*60 


12*96 


13*34 


41 


10-38 


10*64 


10*91 


11*19 


11*49 


11*80 


12*12 


12*45 


12-80 


13*15 


13*53 


13*91 


42 


10-89 


11*15 


11*43 


11*72 


12*02 


12*34 


12*67 


13*01 


13*36 


13*72 


14-10 


14*49 


43 


11-41 


11*69 


11*97 


12*27 


12*57 


12*89 


13*23 


13*57 


13*93 


14*30 


14*69 


15*08 


44 


11-95 


12*23 


12*52 


12*82 


13*14 


13*46 


13*80 


14*15 


14*52 


14*90 


15*29 


15*69 


45 


12-50 


12*78 


13*08 


13*39 


13*71 


1404 


14*39 


14*75 


15*12 


15*50 


15*90 


16*30 


46 


13*06 


13*35 


13*65 


13*97 


14*30 


14*64 


14*99 


15*36 


15*73 


16*12 


16*53 


16*93 


47 


13-64 


13*93 


14*24 


14*56 


14*90 


15*24 


15*60 


15*97 


16*35 


16*75 


17*16 


17*58 


48 


14*22 


14*52 


14*84 


15*17 


15*51 


15*86 


16*22 


16*60 


16-99 


17*39 


17*80 


18*23 


49 


14*82 


15*13 


15*45 


15*78 


16*13 


16-49 


16*86 


17*24 


17-64 


18*04 


18*46 


18-89 


50 


15*43 


15*75 


16*07 


16*41 


16*77 


1713 


17-51 


17*90 


18-80 


18-71 


19-14 


19*57 



Tabls v. Coiilinued 
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Tablb VI. ENGLISH ACRES, 



Base or 




Base or 




Ba«eor 


Sum of 


Tabular 


Sum of 


Tabular 


Sara of 


HeiRhts 


Number 


HeighU 


Number 


. HeighU 


tt. tn. 




tc. in. 




tt. In. 


3 


0-0006 


13 


0*0298 


25 6 


6 


O-OOll 


3 


0*0304 


9 


9 


0*0017 


6 


00310 








9 


0*0315 


26 


1 


0*0028 






3 


3 


0-0029 


14 


0*0321 


6 


6 


0-0034 


3 


0*0327 


9 


9 


0-0040 


6 


0*0333 


^^^m ^V 


• 




9 


00338 


27 


2 


0-0046 






3 


3 


0-0052 


15 


0-0344 


6 


6 


00058 


3 


0-0350 


9 


9 


0-0063 


6 


•0-0356 








9 


0-0361 


28 


3 


0-0069 






3 


3 


0-0075 


16 


0-0367 


6 


6 


0-0080 


3 


00373 


9 


9 


0-0086 


6 


0*0379 


^^^^ ^^ 






9 


0*038% 


29 


4 


0-0092 






3 


3 


0-0098 


17 


0*0390 


6 


6 


0-0103 


3 


0*0396 


9 


9 


0-0109 


6 


0*0402 


tfk ^% ^v 






9 


0*0407 


30 


5 


0-0U5 






3 


3 


0-0120 


18 


0*0413 


6 


6 


0-0126 


3 


0*0419 


9 


9 


0-0132 


6 


0425 


tf% % £\ 






9 


0*0430 


31 


6 


0-0138 






3 


3 


0-0143 


19 


0*0436 


6 


6 


0-0149 


3 


00442 


9 


9 


0-0155 


6 


0*0448 


tfk/% ^\. 


7 


00161 


9 


0*0453 


32 
' 3 


3 


00166 


20 


0-0459 


6 


6 


0-0172 


3 


0-0465 


9 


9 


0-0 J 78 


6 


0-0471 




8 


0-0184 


9 


0*0476 


33 


3 
6 


00189 
0-0194 


21 


0482 


3 
6 


9 


0-0200 


3 
6 


0*0488 
0*0494 


9 


9 


0-0207 


. 9 


0*0499 


34 


3 


0-0212 






3 


6 


0-0217 


22 


0*0505 


6 


9 


0-0223 


3 
6 


0*0511 
0*0517 


9 


10 


0-0230 


9 


0*0522 


35 


3 


0*0235 






3 


6 


0-0241 


23 


0*0528 


6 


9 


00246 


3 


0*0534 


9 


11 


0-0252 


6 


0*0540 


36 


3 


00258 


9 


0*0545 


3 


6 


0-0263 


24 


0-0551 


6 


9 


0-0269 


3 


0-0557 


9 


12 


0-0275 


6 


0-0562 


37 


3 


0-0281 


9 


0.0568 


3 


6 


0-0287 


25 


0-0574 


6 


9 


0*0292 


1 3 


0-0579 


9 



Tabular 
Number 

0-0585 
0-0591 

0-0597 
0*0602 
0-0608 
0-0614 

0-0620 
00625 
00631 
0*0637 

00648 
0*0648 
0*0654 
0*0659 

0*066^ 
0*0671 
0*0677 
0-0682 

0-0688 
0-0694 
0*0700 
0*0705 

0*0711 
00717 
0*0723 
0*0728 

0-0734 
00740 
00746 
0-0751 

00757 
0*0763 
0*0769 
0*0774 

0*0780 
0*0786 
0*0792 
0*0797 

00803 
0*0809 
0*0815 
0*0820 

0*0826 
0*0832 
0*0838 
0-0848 

0-0849 
0-0855 
0-0861 
0*0866 



Baaecw 
Sum of 
Heighto 


Tabular 
Number 


ft in 

38 

3 

6 

9 


0*0872 
00878 
0*0884 
0*0889 


39 
3 
6 
9 


0*0895 
0-0901 
0-0907 
0-0912 


40 
3 
6 
9 


0-0918 
00924 
0-0930 
00935 


41 
3 
6 
9 


0*0941 
0*0947 
0*0953 
0*0958 


42 
3 
6 
9 


0*0964 
0*0970 
0*0976 
0*0981 


43 
3 
6 
9 


0*0987 
0*0993 
0*0999 
0*1004 


44 
3 
6 
9 


0*1010 
0*1016 
0*1022 
0*1027 


45 
3 
6 
9 


0*1033 
0*1039 
0*1045 
0*1050 


46 
3 
6 
9 


0*1056 
0*1062 
01068 
0*1073 


47 
3 
6 
9 


0*1079 
0-1085 
0-1091 
0-1096 


48 
3 
6 
9 


0-1102 
0-1108 
0-1 1 14 
0*1119 


49 
3 
6 
9 


0*1125 
0*1130 
0*1136 
0*1141 


50 


0*1147 



Table VI. IRISH ACRES. 
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Bate or 




Bale or 




Baaeor 


Sum of 


Tabular 


Sum of 


Tabular 


Sum of 


HelgbU 


Number 


Heights 


Number 


HeighU 


ft. in. 


, 


ft. In. 




ft. in. 


3 


0-0004 


13 


0-0184 


25 6 


6 


0-0007 


3 


0*0188 


9 


9 


0*0011 


6 


0*0191 








9 


0*0195 


26 


1 


00014 






3 


3 


00018 


14 


0*0198 


6 


6 


0*0021 


3 


0*0202 


9 


9 


0025 


6 


0*0206 


^^^ ^% 






9 


0-0209 


27 


2 


0-0028 






3 


3 


0-0032 


15 


0*0213 


6 


6 


0-0035 


3 


0*0216 


9 


9 


00039 


6 


00220 








9 


0*0223 


28 


3 


0*0043 






3 


3 


0*0047 


16 


0*0227 


6 


6 


0*0050 


3 


0230 


9 


9 


0-0054 


6 


0*0233 








9 


0*0237 


29 


4 


0*0057 






3 


3 


0*0061 


17 


0241 


6 


6 


0*0064 


3 


0*0245 


9 


9 


00068 


. 6 


0*0249 








9 


0*0252 


80 


& 


0*0071 






3 


3 


0*0075 


18 


0-0255 


6 


6 


0*0078 


3 


0*0260 


9 


9 


0*0082 


6 


0*0263 


tfk « ^x 






9 


0*0267 


31 


6 


0*0085 






3 


3 


0-0089 


19 


0*0269 


6 


6 


0*0092 


3 


0*0273 


9 


9 


0*0096 


6 


0*0277 


«^ ^x ^^ 


7 


0*0099 


9 


0*0280 


32 
3 


3 


0*0103 


20 


0*0283 


6 


6 


0*0106 


3 


0*0287 


9 


9 


0*0110 


6 


0*0291 




8 


0-0113 


9 


00294 


33 


3 


0*0118 






3 


6 


0*0121 


21 


0*0298 


6 


9 


0-0125 


3 

6 


00301 
0*0305 


9 


9 


0*0128 


9 


0*0308 


34 


3 


0-0132 






3 


6 


0-0135 


22 


0*0312 


6 


9 


0-0139 


3 


00315 


9 


10 


0-0142 


6 
9 


0*0318 
0*0322 


35 


3 


0*0146 


•^ 




3 


6 


0*0149 


23 


0-0326 


6 


9 


0*0153 


3 


0-0330 


9 


1] 


0-0156 


6 


0*0333 


36 


3 


0*0160 


9 


0*0337 


3 


6 


0-0163 


24 


0*0340 


6 


9 


0*0167 


3 


0-0344 


9 


12 


0-0170 


6 


0*0347 


37 


3 


0-0174 


9 


0.0351 


3 


6 


0-0177 


25 


0*0354 


6 


9 


00181 


3 


0-0358 


9 



Tabular 
Number 

0*0362 
0*0365 

0*0368 
0*0372 
0*0375 
0*0379 

0*0383 
0*0386 
0*0389 
0-0393 

0-0397 
0401 
0-0404 
0*0408 

0*041 1 
0*0415 
0*0418 
00422 

0*0425 
0*0429 
0*0432 
0*0436 

0*0439 
0*0443 
0*0446 
0*0450 

0453 

0*0457 
0*0460 
0*0464 

0*0468 
00471 
00475 
0*0478 

0*0482 
0*0486 
0*0489 
0*0493 

0*0496 
0*0500 
0*0503 
0*0507 

0*0510 
0*0514 
0*0517 
0*0521 

0*0524 
0*0528 
0*0531 
0*0535 



Bate or 
Sum of 
Heigbto 


Tabular 
■ Number 


ft in 

38 

3 

6 

9 


00538 
00542 
0*0545 
0*0549 


39 
3 
6 
9 


0*0553 
0556 
00560 
0*0564 


40 
3 
6 
9 


0*0567 
0*0571 
00574 
00578 


41 
3 
6 
9 


0-0581 
0*0585 
00588 
0*0592 


42 
3 
6 
9 


0*0595 
0599 
0*0602 
0*0606 


43 
3 
6 
9 


0*0609 
0*0613 
0*0617 
0*0620 


44 
3 
6 
9 


0624 
0*0627 
0*0630 
0*0634 


45 
3 
6 
9 


00638 
0*0642 
0*0645 
0*0648 


46 
3 
6 
9 


0*0652 
0*0655 
0659 
0*0663 


47 
3 
6 
9 


0*0666 
0*0670 
00673 
00677 


48 
3 
6 
9 


0*0680 
0-0684 
0*0687 
0*0691 


49 
3 
6 
9 


0*0694 
0*0698 
0*0701 
0*0705 


50 


0*0708 
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INTRODUCTION. 



In the Cuttings or Embankments for Railways^ Canals, or Common Roads, 
the Prismoid is that solid which is applicable to the form oat oat in hills, or 
filled into hollows, in the line where the road is made* 

The Rale for finding the solidity of a Prismoid will be found in the 
description of Table I. 

Where there is a long line of road to be estimated, the calculation of 
it in so many Prismoids as must be made in the most favourable ground, is 
tedious t hence several forms of tables have been invented and used, to 
render the calculation in extensive works shorter and easier. 

It is not thought desirable here to enter upon a critical examination of 
the tables already published on this subject, so as to paint out the individual 
defects or merits of each ; neither is the author inclined to eonjure up false, 
or common methods, as they are called, which were never found in any 
mathematical work, and exhibit them, to show the superiority of a true 
method — ^the tables he has put forward it is hoped will be found satisfactory, 
and that is his great object. 

In selecting a Form for the principal Table, so as to embody the greatest 
convenience in the least space, regard was had chiefly to keeping the required 
parts on one page, so far as is practicable, so that the operator should not 
be obliged to turn over to other pages for the numbers he requires. Thus, 
every ordinary slope, in rock or earthwork, is jcontained in one double page 
as the book lies open, for 50 feet depth of cutting at intervals of 3 inches, 
for 20 and 30 feet bases, and with a few more figures of calculation, for every 
possible breadth of base. 

The rule that will be given for working out by this table, will require a 
few figures of calculation in making out the slopes more than might be 
required by other forms of table : — thus, the content of a foot or a yard in 
length of the section might be found in a table with two dimensions of heights, 
one forming a column down at the left hand margin of the page, the other 
across at the top, as headings ; but to do this as fully as can be done by the 
present Table II, limiting the bases to a range from 10 to 50 feet, and the 
heights and slopes as given therein, would require so enormoas an extension 
of the table in this form, that 43,200 pages would be necessary to comprise 
what is done here in 24 pages ; otherwise some breadth of base, some slope, 
or some interval of height must be omitted, which is included in the form 
adopted here. 

^ The intervals of height selected are 3 inches ; although one foot is the 
smallest interval of height required by the standing orders of the House of 
Commons on parliamentary sections; yet this is. considered too wide an 
interval for accuracy in practical work, especially where rock occurs, or 
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where disputes might arise between companies and their contractors. Suppose 
the piece of cutting marked No 2, Plate 1, Fig I, where the heights given 
are 35 feet 6 inches, and 45 feet 6 inches, length 100 feet, and side slopes 
1^ to 1 : — In those tables which have intervals of whole feet, a number must 
be taken out either 6 inches above or below the true height — ^if taken at the 
foot above, the content is 13941 cube yards ; if taken at the foot below, 
the content is 13380 cube yards, whereas the true content is 13660 cube 
yards, giving an error of 280 cube yards in 13660 ; or about one forty- 
eighth part of the whole. 

The surveyor in taking his levels, enters them as they occur to him, in 
feet and hundredths, or in feet and inches ; the notes are thus taken to a 
great degree of accuracy, which is quite necessary for carrying on the 
section. This degree of accuracy is rendered useless, so far as the 
calculation of quantity is concerned, by adopting intervals of whole feet 
in the heights. 

On the other hand, in some tables the intervals of height are one-twentieth 
of a foot, and this is thought to be an affectation of accuracy which can 
never be attained in practice. Every surveyor knows that in the most even 
natural surface of ground, when he has his staff placed on the surface, it 
requires a nice eye to tell, in a cross section, whether he be within an inch 
of the true point or not ; and the case becomes worse when the intervals 
between the heights are taken, as in some tables, at whole chains, or as in 
others, at 100 feet asunder ; and yet this inch is nearly double the intervals 
of height given in the tables alluded to. 

Here in one case there is too little accuracy, in the other, too much ; and 
to avoid both, intervals of 3 inches, or j^ of a foot, are adopted in this table, 
as before stated. 

With regard to the intervals for the length — some have chosen in their 
tables 100 feet ; others have adopted whole chains or 66 feet ; either of 
these may be used advantageously, where the natural surface of the ground 
is very even ; in surveying over rock or uneven ground, however, it is found 
that no attention can be paid to regular intervals of this kind, and tables 
calculated for such intervals become troublesome to manage, when the 
mtervals on the section are different from those in the tables, which is very 
often the case. For these reasons, a length on the section of one foot is the 
mterval chosen in this table, and this answers for all lengths of interval 
between the given transverse sections, as will be shown in the rule for using 
the tables, and the examples attached. 

There is also this advantage in following this form, that in every interval 
between the sections, the quantity of that interval is found in itself, and this 
is useful in arranging the Leads ; so that, as far as is practicable, the quantity 
of cutting may be enough to fill the embankments and not more ; or, if on 
trial they are found othervdse, that a correction of the gradients may be 
made to effect that object. This will be found especially useful in cutting 
through rock, and could not be done by tables adapted to equal intervals of 
one chain, of 100 feet, or any other. 

Where, however, the ground is favourable, the adoption of equal intervals, 
especially that of 100 feet, is very desirable ; it makes a great short cut in 
the calculations of the earthwork ; but for this purpose the surveyor should 
use a chain of either 50 or 100 feet long, and made with links each a foot in 
Jengtli— such a chain is perhaps the best fcnr rood or canal sarreyisgw 



DESCRIPTION AND USE 



OF THB 



TABLES 



TABLE I. 

This is a very general Table, and can be used for ail farieties and 
dimensions of the Prismoid. It consists of two pages only, and the heights 
are carried up to 100 feet in interyals of 3 inches. There is but one tabular 
number, but this can be used either for Cores or Slopes, according to the 
rule given. There is a little more trouble in calculating with it than with 
Table II., which being considered the principal Table will be described be- 
fore it. 



TABLE n. 

This is the chief Table for the calculation of Earthwork : 

It is the same in principle as Table I., but extended and rendered more 
useful, by having the tabular numbers calculated more near the result 
required. 

It is made out for all the usual slopes in Earthwork, from ^ to 1, to 3 to 1, 
being 12 different slopes increasing by quarters, having a double page ibr 
each* 

It consists of 5 columns ; the first is for the heights, in intervals of 3 inches ; 
the second, third, and fourth, are for the Cores or those parts that stand 
vertically over or under the bases, of 1, 20, and 30 feet respectively ; the fifth 
column is for the side slopes. 

The 30 feet base column b considered the principal of the core columns, 
that being the breadth usually adopted in roads for a double line of rails, 
and which was selected espedally by the Irish Railway CommissioDers, as 
the breadth for their railroads. 

The column for a 20 feet base is added, this being sometimes the breadth 
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chosen for a single line of railroad, or a country road. But besides this, 
this column is useful in checking the calculation of other work, and for this 
purpose chiefly it has got a place here. Thus, if the cutting in a Une of 30 
feet base be all calculated by one person and in one way directly from the 
tables, the same may be done another way, by using the 20 feet column and 
adding the number corresponding to 10 feet more of breadth, which may be 
found by adding half the number in the 20 feet colunm to itself. 

The column for 1 foot breadth of base is put in the same page, for the 
purpose of suiting the table to any breadth of road, so that the calculator 
having the page for his side slopes open before him, need not turn over to 
any other table to complete his work, as will be shewn presently. 

The calculation of the Core is independent of the slopes ; and that of the 
slopes is the same whatever be the breadth of base. 

RULE FOR USING TABLE IL 

Having found the page headed by the given slope. 

1. In the column answering, to the breadth of Base, find the Tabular 

Number which is opposite the average Height— 

2. Find the Tabular Number in the Slope column corresponding to 

either of the Heights, and multiply this by the other height 

3. Find the Tabular Number corresponding to the difference of the 

Heights, and Multiply it by one-third of the same difference — 

4. Add those three results so obtained, and multiply their sum by the 

length in feet — the Product b the content of the Cutting or Em- 
bankment in cube yards. 

Example. 

Required the quantity of cutting in an excavation, the base being 30 feel, 
and the side Slopes 1^ to 1, the other dimensions as shown in the Section, 
Plate 1, Fig. 1. 

FORM FOB ENTBRINO THE DIMENSIONS FOR CALCULATION. 



1 

2 
3 


lu ter- 
gal of 
length. 


HeighU 


Tabular 
Numbers 


Rcfultf. 


Cube 
Yards 


60 

100 
200 


0:0 
35:6 

35:6 
45:6 

45:6 
0:0 


f 19-722 

C l-972x^^* 
3 

C45-000 

1 2 -528X35 J 

( 0-556X3^ 

f 25-278 

C 2*528 X*^* 


f 19-722 
I 23-335 


2583 
13660 


43057 X 60 

r45000 
^ 89-744 

( 1-853 


136-597X100 
C 25-278 
C 38*341 




63-619 X 200 

1 

—Cube Yards, 


12724 






1 


'otal of Cutting. 


28967 
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In the foregoing Example, having entered the distances and heights in 
their respective colnmns, open the page for Slope 1} to 1, and the first tabular 
number to be found is that answering to 17 feet 9 Jnches, the mean height, 
in the column headed Base 30 Feet. This number 19722 is entered in the 
4th column or that of Tabular Numbers, as also in the 5th, or Results. 
Since one of the heights is 0, the second part of the rule gives a result of 0, 
and therefore a dotted line is put in the space. The Tabular Number cor- 
responding to the difference of heights 35 ;^feet 6 inches in the column for 
slopes is 1 '972 ; this is entered next, to be multiplied by one-third of the same 
difference ; the product 23*335 is entered in the fifth column. The sum of 
these two, 43*057 is then multiplied by the distance between the sections — 60 
feet, and the product 2583, which is the content in cube yards of the first 
division, is entered in the sixth column. 

The next Tabular Number is taken from the 30 Feet Base column oppo- 
site the average height 40 feet 6 inches, and is 45 000 : it is entered in the 
fourth and fifth columns. Opposite 45 feet 6 inches, one of the heights in the 
column for slopes, is 2-528 ; this is to be multiplied by 35^, the height at the 
other end of the cutting : the product 89*744 is placed in the fifth column. 
Opposite 10 feet the difference of the heights, in the same column is 0*556; this 
is entered, and multiplied by one-third of the same difference, and the pro- 
duct 1*853 is placed in the fifth column. The three results now in the fifth 
column are added together, making 136*597 ; and multiplied by 100 the 
length, the product is the content of the second division of the cutting— 
13660 cube yards* 

The Tabular Number for the average height of the third division 22 feet 
9 inches, as also taken from the 30 feet column, is 25*278 ; this as before is 
entered in the fourth and fifth columns. The result of the second part 
of the rule will be 0, in this as well as in the first division of the cutting. 
The tabular number for 45 ft. 6 in., the difference of the heights, is found 
in the column of slopes to be 2*528 ; it is multiplied by one-third of the same 
difference, and the product 38*341 is entered in the fifth column to be added 
to 25*278 ; the sum 63*619 is multiplied by 200 the length, and the product 
12724 cube yards entered in the content colunm — ^being the quantity con- 
tained in the third division of the section. 

By adding this to the two former contents, the total quantity of cutting 
in the section is found to be 28967 cube yards. 

This has been calculated at length, by the formula (in page 49), and found 
to be 28966*5 cube yards, or half a cube yard less ; an error accounted for 
by carrying the decimals in the table to only three places. 

It may be here remarked, that the first result in the calculation of each 
division is the number of cube yards for a foot in length of the core ; and the 
sum of the other two results is the content of the slopes for a foot in length. 



When the required dimennons are not found in the Tahle, or 
when the base is neither 20 nor 20 feet wide^- 

1. Suppose the number corresponding to a base of 26 feet be reqtured, it may 
be done three ways : — 1. As above — Multiply the number opposite the given 
height in the 1 foot colunm by 26 ; or 2. — Multiply the same number by 6, and 
fidd the prodact to the number for 20 feet ; or 3.— Multiply the same number 
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by 4, and take the product from the number In the 80 feet tmlnmn any of 
these three will give the same result. This is for the Core only. 

2. When the ayerage height of a cutting or embankment exceeds 50 feet, 
its tabular number for the core will be equal to twice the tabular number for 
half that height ; or in this case, instead of entering the table with the 
height, it may be entered with the base, and the corresponding number 
multiplied by the ayerage hdght. 

3. For the Slopes — When both heights exceed 50 feet, half one height and 
double the other will giye the same result and bring the dimensions within 
the limits of the Table. Or, take a third of one hdght and three times the 
other, &o. This does not apply to the core, which is based upon the arerage 
heights. 

4. When the giyen ratio of the slopes exceeds 8tol, the calculations may be 
made with a slope of 1 to 1, taking care to multiply the results of the second 
and third parts of the Rule by the giyen ratio, before entering them in the 
result column : or, one-half or one-tJiird the giyen ratio maybe substituted, 
and the result doubled or trebled before being placed in its proper column. 

5. When the slopes on both sides of a cutting or embankment are different, 
take the mean or ayerage of the two ratios of the slopes, and proceed with 
this as if both sides were so sloped alike. This and the preceding remark 
apply also to Table I. 

The following Example illustrates the first, fourth, and fifth of these 
obseryations :— 

Required the quantity of earthwork in a sea Embankment, 100 feet in 
length and 10 feet broad at top ; the height, 12 feet at each end, 
and the sides sloping 1 in 8 next the sea, and 1 in 2 next the land, 
agreeably to the Section shewn in Plate 1., Fig. 3. 



LcDgth. 


Heights. 


Tabular Numbers. 


Results. 


Xl00=3ll0-8 cube yards 


100 


12 
12 


4-444 •-. 
1-111X12x2 

•*• 


4-444 

26-664 

... 


31108 



The length and heights being entered — opposite the ayerage height 12 
feet, m the 20 feet column is 8*889, the half of which is 4*444, which is 
placed in the third and also in the result column. The ayerage of the two 
side Slopes, 8 to 1 and 2 to 1, is 5 to 1 ; but as this is not in the Table, 
take from Slope 2^ to 1 the number 1-111 opposite 12 feet one of the 
heights, and enter it in the third column, to be multiplied by 12 feet the 
other height, and by 2 in order to bring the result to an ayerage Slope of 5 
to 1. Had the Tabular number been taken from the 1 to 1 Slope column, 
a multiplier of 5 should be used instead of 2. The result of the third part of 
the rule will be because there is no difference of heights, as both ends are 
alike. Then the sum of the two results is 31*108, which multiplied by 
the length 100 feet, giyes a content of 3110*8 cube yards. 

The true content of this is 3111 cube yards, the small error of one-fifth 
of a cube yard, arising from the Table haying been carried to only 3 places of 
decimals. 
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TABLE I. 

This Table is very general, and is applicable to Prismoids of any dimen- 
sions. It answers for every Slope, for every Breadth of Road or Base, for 
every Height, and for every Length of Interval. 

The usual rule for obtaining the content of a Prismoid as stated by 

Bonnycastle, is — 

*' To the sum of the areiu of the two ends, add four times the area of a section paraliel 
to the two ends and equally distant from them, and this sum being multiplied by one- 
sixth of the length, will give the solid content of the prismoid." 

This rule though concise in the enunciation, is tedious in its application, 

and is not stated in terms of the given dimensions* The following Rule, 

though seemingly longer, requires fewer figures, and is more explicit — 

Rule fob the Consent of a Prismoid. 

1. Multiply the breadth of the base by half the sum of the end heights — 

2. Multiply together the two end heights, and the product by the ratio 

of the side slopes^ 

3. Square the difference of the end heights, take one-third of that 

square and multiply it by the ratio of the side slopes — 

4. Add into one sum the three Results so found, and multiply it by the 

length : The product is the cubic content in the same denomination 

as the given dimensions — 
This should not, perhaps be the place to introduce a rule in mensuration, 
even though a new one, but this rule accords with the tables, all being de- 
rived from the same formula, and depending on the same subdivision of the 
prismoid. An operation has been performed by both rules from the following 
dimensions : — Suppose a piece of earthwork 200 feet long, 36 feet breadth of 
base, side slope 2j^ to 1, heights at the ends, 15 feet 6 inches and 19 feet 
respectively. The calculation of this by the first rule requires 191 figures, 
by the second rule 131 ; thus shewing that the working out by the new rule 
saves one-third of the Figures. 

This rule is derived from the following general expression for the content 
of a prismoid :—• 

L.{B5+i+SAH+sfr 
where L and B represent its length and breadth of base respectively ; H and 
A, the end heights ; d, the difference of those heights ; and S, the ratio of 
the side slopes* 

The whole of the dimensions being given in feet, this expression when 
divided by 27 to reduce the result to cube yards, becomes 

X 27 • ^ 27 ^ 3 • 27 j 



* The above formula is thus demonstrated :— (Plate l.^fjg 2.) 
Let D A C O and FACE represent the sections at the opposite ends of acutting-l-draw A N, 
C I, F P, and E R, at right angles to A C. Four vertical planes passing longitudinally through 
these hues, will divide the solid into five parts, viz— 

1. The core, or part that stands upon the base, bounded by vertical planes at the sides and 

ends, as A C I N— this is a Prism. • 

2 & 3. The adjoining portions of the slopes :— one, included between the two vertical planes 
passing through C I and R E, and bounded at the ends by the planes C I R B and C K E, 
which also are vertical— the other, a similar figure at the opposite side of the core: 
Each of these is composed of a prism C K B, and a wedge K I R B. 
4 ft 5. The remafaider of the slopes, forming two equal pyrvnids, having Ibr bases tht 
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To construct a table from this fonmila requires only to divide a series of 
numbers hy 27 ; the quotients so obtained will represent the last, or indeed 
any factor, of each term in the above expression ; and we may denonunate 
the first series of figures as Heights or Depths, Average Heights, Difference 
•f Heights, Bases, or Slopes ; the annexed tabular numbers being treated 
accordingly in each case. The term Heights in the table has been adopted 
as being most general. 

The form of table selected haying but one tabular number for each height, 
the whole has been comprised in one page, including a range of heights up 
to 100 feet, in intervals of three inches, which is considered quite sufficient 
tor every practical purpose. 

The first column shews the heights of cutting or embankment, and the 
second the corresponding tabular number. The first colunm is continued 
in the third, fifth, and seventh, &o ; and the second, im the fourth, sixth, 
eighth, &c. 

The quantity of cutting or filling in any piece of earthwork of prismoidal 
form, may be obtained by the table, by attending to the following rule, which 
consists of four parts, referring to the three members of the aboTO formula, 
and to the lengtii, which is a common multiplier for each.-. 

RULE FOR USING TABLE L 

1. Multiply the Tabular Number opposite the ayerage height, by the 

breadth of the Base. 

2. Multiply the Tabular Number opposite either of the heights, by the 

other height, and the product by the ratio of the Side Slopes. 

3. Multiply the Tabular Number opposite the diffSerence of the heights 

by one-third of that difference, and by the ratio of the Side Slopes* 

4. Add the three results so obtained, and multiply their sum by the 

length in feet ; the product is the content of the Cutting or Embank- 
ment in cube yards. 



irianglet F P D and B R O, and tenninating at the opposite end of the catting or em- 
bankment in F and E, the points of intersection of the ground and side siopes. 

The content of the first difision or core 

■_5 A C^J±5^xLength=,B5+*x L (1) 

The content of the 2d and 8d divisions 

But 2 |i^+CKE|=K R+K Q=I Q=sK ExC I=S h H 

The content therefbre is-^S A H X I< (2) 

The content of the remaining pyramids 

-2. ER Ox^=B Vxf=* E. E Ox^'^d. d 8x^=8 fxL,(3) 

The sum of these three expressions is then equal to the whole oonttnt of the prismold 

-L.{BH±*+SAH+8f} 

The fomuls and rule ugflj equally to euttinp and to embankmentt. 
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Example. 
Required the content of the Catting and Embankment, the longitudinal 
section and dimensions of which are represented in Plate 1, Fig* 1 ; the base 
in the Catting being 30 feet wide, and the Slopes 1^ to 1 ; the top of the 
embankment to be 36 feet wide, and the Side Slopes 2 to 1. 

FORM FOR THE CALCULATION. 
Cutting, Base 30 feet. Slopes 1^ to 1. 



Moor 

Di?i<ioD 



Length 


Heighto 


60:0 
100 

200 


0:0 
35:6 

35:6 
45:6 

45:6 
0:0 



Tabular Numben 



0-657 X 30 = 

••• 

1-315X^X1* = 



1-500X30 
1-315 X 45* XU 

0-370 X -r- X 1 J 



0-843 X 30 

••• 

1-685X^X1* 



RefuIU 


19-710 

••• 


23-341 


43-051 X 60=s 


45-000 
89-748 . 


1-850 


136-598X100=: 


25-290 

•• • 


38-333 


63-623 X 200 »= 



Content 

in Cube 

Yard* 



=s 2583 



ss 13660 



== 12724 



Total Cutting 28967 



Embankment, top 36 feet wide. Slopes 2 to I. 



85 



115 



35 



145 




30:6 
60:6 



60:6 
55:0 



55:0 
0:0 



1-685X36 

1-130X60} X2 

, ,,, 30 
I-IIIX3-X2 



2-139X36 
2-241X55 X2 

0-204X-~X2 
S 



1-019X36 

••• 

55 

2-O37X3-X2 



20-340 



22-976 
43-316 X 85 

60-660 
136-730 

22-220 



219-610 X 115 



77-004 
246-510 

0-748 



324-262 X 35» 



36-684 



3682 



25255 



11349 



74-690 



111-374X145 



16149 



Total Filling 56435 
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In proeeeding with the above form, the number of the Diyblon of Cutting 
is put in the first column, the length of the intenral between the Sections 
in the second, and in the third are put the Heights at the ends of the di- 
vision. 

The average of the two first heights is 17 feet 9 inches, and its corres- 
ponding tabular number is 0*657 ; which enter in the fourth column, to be 
multiplied by 30, the breadth of the base. In this case, since one of the heights 
is : 0, the result of the second part of the rule would be 0, and it is in the 
proper place represented by a dotted line. The difference of the heights is 35 
feet 6 inches, and the corresponding tabular number to this is 1*315 ; which is 
entered in its place to be multiplied by 35^, and by the ratio of the slbpe 1^, 
and by one-third. The sum of these two results is 43*051, which multiplied 
by the length m feet, gives 2583 cube yards, which is entered in the sixth 
, column — being the content of the first division of the section. 

For the Second Division. — The tabular number opposite the average 
height 40 feet 6 inches is entered, to be multiplied by 30, the breadth of the 
base. The number corresponding with 35 feet 6 inches is 1*315, and is also 
to be entered in its place and multiplied by 4i5^ and by 1^. The difference 
of these heights is 10 feet, and its tabular number is 0*370, which is entered, 
multiplied by 10, by 1}, and by ^. These three results added make 136*598, 
>^hich multiplied by 100, gives 13660 cubic yards for the content of this 
division. 

For the Third Division. — ^22 feet 9 inches is the mean height, its tabular 
number is 0*843, which is entered in the fourth column, and multiplied by 30, 
giving a result of 25*290. Applying the second part of the rule here, the 
result is 0, which is represented by a dotted line, as in the first division. The 
difference of the heights is 45 feet 6 inches, its tabular number is 1*685 ; this 
is multiplied by one-third of 45^, and that by 1^, the ratio of the slopes— i 
the result is 38*333. This added to the former 25*290, makes 63*623, which 
multiplied by the length 200 feet, gives 12724 cube yards as the content of 
the third division. The three divisions added together make 28967 cube 
yards, the total content of the Cutting. 

The true content by the formula is 28966 cube yards, there being an error 
of 1 cube yard in this quantity, which is caused by carrying the decimals 
to only three places. 

For the Embankbkent ; — ^in order to vary the breadth of base, or rather 
in this case the width at top, this is taken at 36 feet, and the Slopes at 2 to 1. 
The mode of proceeding is precisely the same as that just described^ and 
it is considered unnecessary to repeat the instructions. 

The Example for the Embankment is worked out at full length, in stiict 
accordance with the rule ; and an inspection of the tabular numbers, showing 
what they are multiplied by, &c, &o, it is hoped, will be found sufficient for 
understanding this part of the calculation. 

The preceding example may be made out from the table in a variety of 
ways. Another form of calculation is added, in which tabular numbers for 
different members of the dimensions are used. The three first divisions of 

« 

the section, Plate 1. Fig 1., will be sufficient to illustrate this. 
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SECOND FORM. 



No Of 
Difision. 


Length. 


Heighto 

0:0 
35: 6 


Tabular 
Numbers. 


Results. 


Content 

in cubic 

Yards 


1 


60-0 


riiiixi7j 

ll-315x\**Xl* 


19-720 

■•• 

23-341 










43-061 X 60= 


258 4 


2 


100:0 


35: 6 
45 : 6 


CM11X40J 
n -685X35^X1^ 

(o-370X^J XU 


44-995 
89-725 










1-850 


13657 


136-570 X 100= 


3 


200 :0 


45: 6 
0: 


jMllX22| 
(l-685x*f*Xl4 


25-275 

••• 

38-333 










o 


63-608 X200= 
Total Content 


12722 


28963 



The first colamn contains the number of the division, as before ; the second 
contains the lengths between the sections, also as in the former example ; in 
the third colamn are entered the heights corresponding to the seyeral lengths 
against which they are placed. 

The tabular number for 30 feet the breadth of base is 1*111, and this is 
inserted in the 4th column, to be multiplied by the ayerage height 17 ft 9 in., 
according to the first part of the rule. The product as entered in the result 
colamn is 19.720. This method of referring to the table is intended to shew, 
that it may be entered either with the base or the average height. If the 
tabular number taken out be for the height, it is to be multiplied by the base 
for the result ; if the tabular number be taken out for the base, it is to be 
multiplied by the average height, as in this case. This remark applies to the 
core only, and not to the slopes. 

In this as well as in the first form of calculation, the application of the 
second part of the rule will give a result of 0, since- one of the heights is 0, 
and is therefore represented by a dotted line. The next result 23*341, is 
obtained in exactly the same manner as in the preceding form. The sum 
of the two results when multiplied by the length 60 feet, gives the content 
2584 cubic yards. 

For the second division, the tabular number again for 30 feet is 1 -1 1 1. It 
is multiplied by 40^ feet the average height, giving a result of 44*995. The 
tabular number for 45} feet one of the h^ghts, is now sought instead of that 
for 35}, as in the first method of calculation. It is multiplied by 35} the 
other height, and by 1} the ratio of the slopes, giving a result of 89*725. 
The next result 1*850 is obtained as in the former instance, by finding the 
tabular number corresponding to the difPerence of the heights, 10 feet, which 
is 0*370; and multiplying it by one-third of that difference, and by the ratio 
of the slopes, 1 }. Add these three results, whioh makes 136*570, and multiply 
their sum by the length 100 feet ; the product, 13657 cube yards, is the 
content of the second division. 
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In the third diyision, the tabular number for 30 is multiplied as before, by 
the average height, which is here 22} feet, goring a product of 25.275. The 
second part of the rule gives a result of as in the first diyision, which is 
represented by a dotted line. Again the tabular number for 45^ feet is 1 -685, 
which multiplied by one-third of 45^, and by 1^, giyes a result of 38*333 ; and 
this added to the former, makes 63 608, which multiplied by 200, giyes 12722 
cube yards, the content of the third diyision. 

The total content by this method of calculation is 28963 cube yards, being 
within 3 yards of the true content. 

The example might be calculated by a third method — ^by entering the 
table for the second and third results of each diyision, with the giyen ratio 
of slope instead of the heights ; but this method is objectionable, inasmuch 
as the small tabular number corresponding to the g^yen ratio of slope, will 
giye an incorrect result whon multiplied by the product of the heights, or by 
the square of their difference, owing to the want of a sufficient number of 
places of decimaU for this purpose. As a general rule, the number taken 
out of the table should be that corresponding to the greatest dimension. 

In the foregoing forms of calculation it may be seen, that although in each 
case dififerent tabular numbers are used and multiplied in each form by 
other members of the dimensions, still the results and the contents of each 
diyision are always the same. 



TABLE III. 



As in Table II. there are bases giyen of only 30 feet, 20 feet, and 1 foot, 
this table is introduced to suit eyery breadth of base when used with that 
one. It is calculated in columns for breadths from 1 to 10 feet on the core 
only, or that part which stands vertically oyer or under the roadway, and 
does not include the slopes. 

Thus, suppose a Roadway 28 feet wide, with side Slopes 1 ^ to 1 ; Heights 
at the ends, 19 feet 6 inches and 29 feet 6 inches respectiyely '; and Length 
100 feet — Required the content : 

Opposite 24 feet 6 inches, the mean height in the 20 feet column, is 18*148 

Opposite same height, in 8 feet column of Table III, is 7*259 



Tabular Number for 28 feet base, 24 feet 6 inches average height 25*407 

Or thus ;-.Opposite 24 feet 6 inches, in the 30 feet column 27*222 
Deduct the number opposite same height in the 2 feet 

column of Table III., 1-815 

25*407 



Length. 


Heiglita. 


Tabular Numbers. 


Results. 


X 100»5922 Cube Yards 


100 


19:6 
29:6 


(-25*407 

\ 1-639X19J 

^ 0-556 X~ 


25-407 
31*960 

1-853 


59-220 



Either of the above methods produces tht same Tabular Number 25*407 
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for 28 feet base, and 24 feet 6 incfaei ayerage^height ; and this method afforda 
the advantage of calculating quantities by two different ways, as a check, 
which may be done with much convenience for any breadth of roadway between 
20 and 30 feet, from having the columns so headed together on the same page, 
as in Table II. If a base of 56 feet be required— add the Tabular Num- 
bers in the 30 and 20 feet columns of Table II. to that in the 6 feet column 
in Table IIL ; this gives the Tabular Number for the core for a 56 feet base 
— all, it must be observed, for the same average height* 

Suppose the average height 25 feet 6 inches, and Slope 2 to 1.— 

In the page headed Slope 2 to I, opposite 25 feet 6 inches 

in the 20 feet column is 18*889 

In same page, in the 30 feet column ' 28*333 

In the 6 feet column of Table III, opposite 25 feet 6 inches 5*667 

Tabular Number for 56 ft. base & 25 ft. 6 m. average height 52*889 

But where a peculiar breadth of roadway is adopted, the best way for the 
Engineer would be, to calculate a column for that breadth, which might be 
written on a narrow slip of paper and laid over either the 20 or 30 feet column 
of Table 11, where it could boused with the Heights and Slopes of the Table. 



TABLE IV. 

Where the ground through which a roadway passes is higher on one side 
than on the other, or slopes transversely, the quantity of cutting is greater 
than the content as found by tables calculated for ground which is level 
across. 

In Plate I. Fig 4— Let A E represent the surface of the ground, and 
A C D E the Section of a Cutting to be made therein. Bisect the base C D in 
I, and draw I F perpendicular to it ; and through F the point of intersection 
with the ground surface and the point also at which the level is supposed to 
have been taken, draw the horizontal line O K, which of course will be 
parallel to the base C D ; draw also O R paralllel to D K, and D N perpen- 
dicular to C D. The Figure O C D K is that which is found calculated in 
Tables as the Cross Section ; whereas A C D E is the true section. The 
two triangles FOR and F E K are equiangular, and have the sides O F 
and F K equal, the triangles are therefore equal ; then the whole triangle 
A O F above the line O K is greater than F E K below it, by the triangle 
R O A, which may be called here the triangle of excess. 

The amount of error above referred to, will then be equal to the content 
of a prism having for its base the triangle R A, and for its length, that of 
the interval of cutting of which it is a component part : this supposes the 
height of the cutting at each end to be the same. Where the transverse slope 
is very gentle, as 1 in 30 or 1 in 20, the error is not considerable ; but where 
it is steeper than 1 in 10 it is worth the trouble of correction. 

Suppose a base of 30 feet with side slopes 2 to 1, height of cutting 50 feet, 
and transverse slope of surface 1 in 10 — Upon a content of 240*74 cube yards 
diere is a surplus or error of 10-20 cube yards wanting by the table, which is 
about one twenty-fourth part of the whole. 

The tabl« here given hu been oaloolated for this oorreotion* It is made 
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to suit three of the most general slopes : — The first is 1 to 1, the second 1^ 
to 1, and the third 2 to 1, all on a 30 feet base — ^these being the most com- 
mon and oseful oases. 

In this table the first column is the height of cutting or filling, in interrals 
of six inches, ivhich for the purposes of this correction are considered suffi- 
ciently accurate. 

The second column expresses the content in cube yards of a lineal foot of 
the section in level ground, the end heights being the same. 

The other twelye columns being for different transverse slopes, as headed, 
shew the amount of error, or quantity to be added in sloping ground to the 
amount made out from the tables for horizontal ground ; this amount being 
expressed in cube yards for one foot in length, according to the height and 
slopes given. 

The content by all the usual tables is calculated as if the section were 
level across : to find the addition to be made to this content apply the follow- 

RULE. 

In the page headed with the side sl(^>e— find the height of cutting in the 
left hand column, and the given ground slope in the headings — a tabular 
number will be found at the intersection of the two lines, which when multi- 
plied by the length, gives the amount of error or correction to be added for 
the ground slope. 

Example I. 

Suppose a piece of cutting 200 feet long to be made in ground which slopes 
transversely I in 10, breadth of base 30 feet, side slopes H to 1, and height 
at each end 20 feet — Required the additional quantity of earthwork caused 
by the sloping of the ground surface. 

Opposite 20 feet in the heights in the column of 

J ground slopes 1 to 10 is 1*15 

tiply by the length 200* 

To be added 23000 

The amount of the above cutting as made out 

by Table IL 8888*00 # 

Total 911800 cube yds. 
Here in a cutting of ordinary dimensions, the error caused by assuming 
the cross section to be level amounts to 230 cube yards in 8888, or one thirty- 
ninth part of the whole. 

ExAUFLC tt. 

Required the additional quantity of Earthwork to be added for the slope 
of the ground, in an Embankment constructed where the transverse slope is 

1 in 6, the length being 200 feet, breadth of roadway 30 feet, and side slopes 

2 to 1 ; also height at each end 40 feet. 

Opposite 40 feet in side column, and in column 

1 to 6 is found the tabular number ... 20*89 

Multiply by the length '200- 

Required addition 4178*00 
Content by Table 11 ... ... ... 32593*00 

Total ... 36771*00 cube yards 
In this case the error of ordinary tables is 4178 cube yards, or about one- 
eighth part of the whole. 
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As the second colamn in the table expresses the quantity of the'given 
section in cube yards for one foot of the length, taking the cross section 
as level, and every other column in the ground slopes expresses (the amount 
of the triangle of excess also in cube yards for a foot of the length — ^the 
amount of the error as compared to the whole can be made out by inspeo* 
tion of the table. Thus, in the case above-mentioned^ 

Opposite 40 feet in the second column is ... ... 162*96 

Opposite same in column 1 in 6 is ... ... ''■ ... * 20*89 

Showing that in this case the error is nearly 21 cubic yards in 163 or about 

one-eighth part, to be added. 

To Find the Content of a Piece of Earthwork in Level Ground • 

Jrom this Table. 

Rule. — Having opened the page for the proper side slope, seek the haght 
in the side column, and opposite this in the second column is a tabular num- 
ber ; multiply this by the length in feet, for the content in cube yards. 
Suppose the same dimensions as in Example II, all but the ground slope- 
Opposite 40 feet, the height, in second column is ... 162*96 
Multiply by the length ... ... ... ... 200. 

Content in cube yards ... 32592*00 

To JRnd the Whole Content in Sloping Ground by this Table. 

In Example II above — 
Opposite 40 feet in second column is ... ... ... 162*96 

Opposite same in colamn 1 in 6, to be added for correction 

for ground slope ... ... ... ... 20.89 

183-85 
Multiply by the length ... ,.. ... ... 200* 

Total content hi cube yards ... 36770*00 

In both the above oases, this is by much the shortest way of coming at 
the content of these pieces of earthwork, which is done truly at once, without 
requiring further correction and without reference to any other table ; but 
it must be remembered, that this rule applies only where the heights are equal 
at both ends, or where they are nearly so. Where the difPerence of the 
heights increases, an error by this rule increases, which renders it inadmis- 
sible in such cases. 

To show how far a deviation from equal heights might safely be made, the 
following trials were made. Following Example 2, as above, and calculating 
the contents by Table II and the^ formula (p. 60), when the 

Content in Amount of 

Cube Yardt Brror 

Heights are 40 feet at each end 36771 

When they are 38 and 42 feet 36792 1 in 1752 

When ,» „ 36 and 44 „ 36858 1 m 422 

When „ „ 34and46 „ 36968 1 in 186 

When „ „ 32 and 48 „ 37129 1 in 103 

By inspection of the above it will be seen, that where the heights are 36 
and 44, that is, the difference is 8 feet or one-fifth of the average height, the 
error is only 1 cube yard in every 422 obtained by the above rule, which is 
not considerable hi approximatbns ; but further Uian this, or at least where 



58 

th« (li(rerpB<*« of th« heights exceeds one-fonrth of the aTerapte, it would not 
be safe to use this rule. In this case of equal hefghtfl also, although the base 
hi all the dWisions of the table is made out at 90 feet« yet bj the help of Table 
III or the Core Table, all breadths of base fh>m 20 to 4Q feet can be cal- 
culated. 

Keeping all the conditions and dimensions in Example II, except the 

base, which suppose now to be 26 instead of 90 feet as in the table, this is 

done by taking 4 feet of the core from the Tabular Number for 90 feet, thus — 

Opposite 40 feet in second oohimn of Table IV is 162*96 

Opposite same in ground slope 1 in 6 is 20*89, which add 20*89 

Tabular Number for 30 feet base 188'85 
Deduct number for 4 feet wide at 40 feet high jn Table III 5*926 

Remainder is the Tabular Number for 26 feet 177 924 
Which multiply by the length 200* 

Giyes the content in cube yards 35584*800 

Again, suppose the base 36 feet, and all the other dimensions the same as 
in the aboye example — 

Tabular Number for 30 feet base as aboye 183*85 

Add for core 40 feet high as found in polumn of 6 feet 

base, Table III. 8*889 

192 739 
Multiply by length 200. 

Content for a 36 feet base 38547*800 

It is hoped that this table, embracing as it does some of the most common 
and ordinary cases, will be found useful. To reach every case would require 
an extension of it to so many pages that it cannot be attempted here ; but any 
person who may require a table fbr a case not to be found in this one, by the 
following explanation of the principle, may calculate one to suit his peculiar 
purpose. 

The formula for this correction may be expressed in general terms thus — 
(Plate 1, Fig 4) — taking Q to represent the ratio of slope of the ground line 
A E ; S the ratio of the side slopes ; B the base or breadth of the roadway ; 
H the height of cutting or embaunkment, the area of the triangle of excess 

RO A»S X QaT^sa ' *"^ taking L for the length of cutting in feet, the 

* The abo?e formula is thus demonstrated, referrin{( to Uit diagram- 
Let TE=p, thenpXO=FT, and/>XS=xTK. 
Add these, andp (G+S)«.FT+TK=FK. 
'But FR=FN+NK=-JB+HS ,\p (G+8) «=iB+HS. 

The area of the triangle FEK, is F!^^^*^ 

^itKXp 2— ^ G+S ^^(G+6) 

SimUarly the triangle FOA-=^£?+5?^ 
^ * 2(G— ») 

and the dlflVrence of tVete^trianftlen, or Om triangle RO A. 
_( »B4.H8) « (»B+H8 )« g^UB+HS)* 
2(,G— 8) 2(0+8) ^ O* —St • 
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oontent of the prism of excess in cube yards »=:> L S X 07^02 s aT 

which ia words g^yes the following^ Rule — 

1. To half the breadth of base or roadway* add the product of the height, 

and ratio of the side slopes : (this gives the line F O, which is half 
the horisoatal breadth at the top 9i the cutting, or baae of embanii- 
ment.) 

2. Square the sum so obtained, and divide the product by the difference 

of the squares of the numbers expressing the ground and side slopes. 
8, Multiply the quotient by the ratio of the side slopes, and that by the 
length in feet, and one^twenty-seyenth of the product will be the 
additional quantity required, in cube yards. 

Examples. 

Suppose a Cutting to be made in ground the surface of whioh slopes across, 
1 in 10, breadth of base 80 feet, side slopes 1^ to 1, aud height at eaoii end 
20 feet— Required the Tabular Number for this. 

Half breadth of Base » 15 Ground Slope 8quared»l0^»l00- 
Height 20 feet XU » 30 Side Slope squared »l^s»« 2 25 

45 Difference 07*75 

45 



225 
160 



2025 
2025 divided by 97.75 » 20.716 

Multiply by ratio of Side Slope, 1^ 10.358 

31.074 cube feet 
or diylded by 27, 1.1506 cube yards 
Or as entered in its place in the Table 1.15 

Again. Suppose an Embankment with the following dimensions Trans- 

yerse slope of the ground 1 in 6, breadth of roadway 30 feet, side slopes 2 
to 1, height at each end 40 feet. 

Half breadth of Roadway »» 15 Ground Slope squared^ssG^saSS 
Height 40 X2 ^ 80 Side Slope squared =:23»- 4 

95 Difference 32 

95 



475 
855 



9025 
9025 diyided by 32 -= ... 262.031 

Multiply by ratio of Side Slope 2 

564.062 
Divide by 27,» 20-891 

Or 20.89 as found in the Table for 2 to 1 opposite 40 feet high, and in 

oolomn 1 in 6. 

The Table was constructed by this method with the assistance of loga- 
rithms, at intervals of five feet, and then filled in by interpolation. 

The blanks in some of the oolanns occur in those cases in whioh the 
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surface of the ground interseots the roadway, in which case the latter is 
formed partly in Side Catting and partly in Embankment. This will be fully 
explained in Table V. which is adapted to this purpose. 

Where the heights at the ends are unequal^ the true additional content 
would be that of the firustum of a pyramid having the same length as the 
prism of excess referred to, and terminating at one end in the same triangle; 
but at the opposite end in a triangle either greater or less, as the height at 
that end is greater or less than the height at the first end : — The content of 
this firustum in cube yards, taking h for the lesser hdght : 

g B + H 8) «+ (jB+hS) « +(^B+HS).(^B+h S)> 

Having thus obtained a method of finding the true correction when the 
heights are difPerent, it remains to shew the amount of error involved by taking 
an average of the two unequal heights, and working with that average as if it 
were the height at each end. 

Bequired for instance the true additional content in a cutting the depths 
of which at the ends are 18 and 22 feet, length 200 feet ; transverse ground 
slope 1 in 10, breadth of Base 30 feet, and side slopes 1^ to 1. 

Applying the preceding formula the addition is 

2 00XU (154.22X1 )+(15+18XHy+(15+22XH)(l5+18Xli) 
3 ' 27(10»-.1J2) 

»230'520 cube yards. 

Supposing each of the end heights to be 20 feet, the average of the two 
above mentioned, the amount of error as found by Table IV. would be 230 
cube yards, making in this case a difference of only half a cube yard— 
shewing that where the heights are nearly the same this correction is in« 
considerable, and inay be made out by Table IV, sufficiently accurate. 

As another Example : — Required the additional quantity of Earthwork 
arising from the transverse Slope of the ground, in an Embankment the 
heights of which are.30 and 50 feet, the transverse slope of the ground 1 in 
6, the Length 200 feet. Breadth of roadway 30 feet, and side Slopes 2 to 1. 

The correction by the formula is 

200X2 , (15+50X2)«+(15+30X2y+(15+50X2)(15+30X2 ) 
3 27(6>— 22) 

= 4240 cube yards. 
The correction corresponding to the average 
height 40 feet, as already calculated from 
Table IV. in page 56, amounts to ... 4178 

Difference 62 Cube Yards. 



* The areas of the ends of the firustum are, as demonstrated previously, 

(iB + HS)« ^^ aB + h8)2 

And the sum of these areas added to the square root of their product, and multiplied by one- 
third of the length (according to the ordinary rule for the content of such a solid; gives for 
the content in cube yards— 

L 5 - ^ OB+HS)! (iB+h8)« . s ^ aB+HS)(iB+h8) ) 

, , . ^ (jB + H 8) »+ (iB+ h 8) a+ (jB + H 8)- UB + h 8) 
J"^. >■"»« 27 Ca«— 8») 
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The total content of the Embankment, when 4240 cube yards ia added to 
the result of Table II, is S7329 cube yards ; so that in this case the defidency 
amounts to 62 cube yards in 37329, or 1 cube yard in 602. Thus it is seen, 
that even in this case which is an extreme one, the heights being widely 
different, this correction is not considerable; and that the addition for 
sloping ground in all cases may be made by Table IV, with sufficient accuracy, 
by entering the table with the average hdght. 

There is however another point to be taken into consideration here, and 
that is, where the ground slopes on the longitudinal section vary. Where 
a piece of cutting has one ground slope at one end, and another at the other, 
the surfieuse is not a plane, and no rule can reach this case. For calculation 
of the content of such a solid, an approximation may be made by taking 
the average of the ground slopes at both ends, and using this average as in 
an ordinary case. 



TABLE v. 

Where a Road is formed in sloping ground along the side'of a hill or valley, 
it is said to be in Sidscuttiho. In such cases there is usually a power of 
keeping the line higher or lower on the sloping surface, so as to suit a gene- 
ral gradient ; and it may be said that in such work the cutting or embank- 
ment is never considerable, and for cor^imon roads, the surveyor usually 
makes his estimate for Forming, by the perch or chain in length, which is more 
or less according to the slope of the ground and other circumstances ; but 
should the work be heavy, or accurate data be required, this mode of work« 
iog would not answer. 

The surveyor's data here aliould be — (see Plate I, fig. 5). 

1. A section along the centre line of the road, from which the breadth 

of base of the cutting D C or D N is afterwards determined. 

2. The breadth of the intended road D £. 

3. The ratio of the ground slope A B. 

4. The ratio of the side slopes of the cutting and embankment AD & E B 

Let A B represent the transverse section of the ground, at right angles to 
the direction of a road — 

The Section of the Cutting will be the Triangle ADC, and that of the 
Embankment, the Triangle C E B. The Sections at the other end of a given 
length may be represented by the Triangles O D N and N E P. 

The form of this piece of Cutting or Embankment is that of a frustum of 
a pyramid, and its content in the usual way is found by adding together the 
end areas and the square root of their product, and multiplying the sum by 
one third of the length. After considering this subject, it was found conve- 
nient to construct the Table independently of the slopes either of the sides 
or of the transverse section of the ground, leaving room for all possible 
varieties of these in a separate operation ; the chief element on which it is 
founded being the breadth of the Base of the Cutting measured on the plane 
of the road. 

The Tabl« oonsbts.of a column of figures down at the left hand side, 
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whioh represents the breadth of the cutting at one end measured on the lerel 
of the roadway; and another colnmn along the top line from Oto47 feet,, 
which represents the breadth of the base at the other end« Considering the 
irregularity generally of ground which slopes transrersely, it is thought 
sufficiently accurate in constructing this Table to make the interyals of 
breadths of Base at one foot : The figures in all the other columns are the 
Tabular Numbers corresponding to these two, which, for the particular 
breadths required, are found at the intersection of the two lines of figures. 

1 he heading columns are denominated in the Tables as Base of Cutting, 
but they may also be termed Top of Embankment,- if the quantity of em- 
bankment be required. As the breadth of base of the cutting cannot be 
ascertained by the Surveyor in the field, this depending on the gradients as 
determined on the longitudinal section, it must be deduced from the height 
of cutting or filling on the middle line, and may be made out by the following 

Rule fob Finding the Breadth ot Base of the Cutting. — 

Multiply the depth of cutting on the centre line by the ratio of the ground 
slope, and add the product to half the breadth of the road ; or, if the depth on 
the centre line be embankment, mbtract it : — 

Thus (in Plate 1, Fig 5,) D C the breadth of the cutting, is equal to half 
the width of the roadway D F plus the distance F C from the centre of the 
roadway to the edge of the cutting ; and F C is determined by multiplying 
the height F K by the ratio of the slope of the ground surface as set forth in 
the rule. Also D N, the other end breadth, is equal to D F minus the dis- 
tance F N, which is found by multiplying the height F M by the ratio of the 
ground slope. 

The breadths of the embankment C E and N E are found by taking the 
breadths of base of cutting from the whole breadth of the road, that is D £ — 
D C »- C £, and D E— D N « N £. 

RULE FOR USING TABLE V. 

1. Find the breadth of Base of the Cutting at each end, according to 

the rule already given. 

2. Multiply the Tabular Number corresponding to the two Bases, as 

found in the top and side columns of the Table, by the length of the 
cutting in feet, and divide the, product by the difference of the ratios 
of the ground and side slopes — The quotient is the required content 
in cube yards* 

Example. 

Reqmred the quantity of cutting in a Road, the longitudinal section and 
dimensions of which are represented in Plate II Fig 1 ; the breadth of the 
road is to be 30 feet, the side slopes 1 to 1 in cutting, and 1^ to 1 in em- 
bankment, and the transverse slope oi the ground 1 in 5. 

In works of this kind, as the engineer usually regulates his gradients so as to 
have about enough of cutting to form the embankment by removing a short 
distance, it is not generally necessary to calculate the quantity of embank- 
ment. 
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FORM FOR CALCULATION OF CUTTING. 



Number 
ofDivision 


Length 


Side Slopes 


Ground 
Slope 


Heights 

on 

Centre 

Line 


Breadths 
of Bases 

of 
Cutting 


Tabular 
Number 


Content 

in Cube 

Yard. 


1 
2 
3 
4 


150 
870 
185 
172 


Itol 
Itol 
Itol 
Itol 


lin5 
liD5 
lin5 
lm5 


3 

2 

9 

—1 

—I 




"a 


80 
25 

25 

10 

10 
15 

15 
25 


14*04 
6-02 
2*93 
7-56 


526 
557 
135 
325 


1543 



Where the Content of the Embankment also is required, the following form 
may be used where both are combined. 



Numbet 

of 
Division 


Length o« 
Cutting ft 
Embank- 
ment. 

C150 


Side 
slopes 


Ground 

Slope 


Heights 

on 
Centre 
Line 


Breadths 
of Cutting 

or Em- 
nankment 


Tabular 
Number 


Content 

of 
Cutting 


Content 

of 

Bmbank 

mrat. 


1 


1 


5 


S 
5* 


30 
25 


1404 


526 


••• 




C 150 


u 


5 


••• 



5 


0-15 


t •• 


6 


2 


f370 


1 


5 


2 

— T 


25 
10 


602 


557 


••• 




^370 


u 


5 


• •• 


"20 


3-24 


••• 


342 


3 


rl85 


1 


5 


—1 




10 
15 


2-93 


135 


••• 




(185 


n 


5 


• •• 


SO 
15 


5-71 


••• 


302 


4 


rl72 
C172 


1 


5 
5 




2 

••• 


U 
25 

15 
5 


7 '56 
201 


325 

••• 


••• 
99 


1543 


749 



In the first of the preceding forms, the data as taken from the longitudinal 
section of tlie road are first entered. For convenience of reference the seyeral 
diyisions are numbered in succession, and these numbers are entered in the 
first column ; in the second are entered the lengths of the diyisions ; in the 
third, the side slopes ; the fourth colun^n contains the ratio of the ground 
slope ; the fifth contains the heights on the centre line aboye or below the 
plane of the road — the first being written oyer a line, and the second or the 
height at the other end under it ; the breadths of the bases of the cutting are 
entered in the sixth column in a similar manner — the breadth of base at one 
«nd being written oyer the line, and that at the other end under it ; the seventh 
oolumn contains the numbers as taken out of the table ; and the eighth, the 
eontents of the cutting. 

In the second fbmi, eight of the ooltunns are similar to those just described 
in the fint. The ninth column is for the quantity of the embankment. 

The following description for the second form, will answer for both. 



64 

After the five first colamnfl are filled from the longitndbal section and the 
other data, the sixth or breadths of bases must be calculated and entered 
thus— 

Fob thb Fibst Bivisiov. 

The first height 3 feet, is multiplied by 5 the g^und slope, and the product 
15, added to half the breadth of the road, makes 30 feet for the breadth of 
base of the cutting, or the whole roadway. This is placed opposite 3 feet. 
The breadth of cutting at the other end of the division is 25 feet as calculated 
in a similar way ; the tabular number corresponding to these two, 14*04, is 
taken from the 30 feet base column of the table opposite 27 feet in the side 
column, or f^om the 27 feet column opposite 80 feet. It is placed in the 
seventh column or that for tabular numbers, and is then multiplied by the 
length 150 feet, and divided by 4 the difference of the ground and side slopes 
— ^the quotient 526 is the content in cube yards of the cutting, which is entered 
in the column for cuttings. 

The breadth at the top for the embankment, will be the breadth of the road, 
minus the breadth of the cutting, and will be and 5 at the two ends, the 
tabular number for which is 0*15 ; multiply this by 150 the length, the product 
is 22*50, which divide by 5 minus 1^=3}, the difference of the ground and side 
slopes ; the quotient is 6 cube yards, the content of the embankment, which 
is put into its proper colunm in the form. 

Fob thb Secobd Dnnsioir. 

In this division, the first height is 2 feet of cutting ; this multiplied by the 
ground slope 5, and the product added to 15 half the breath of the roadway, 
gives 25 for the base of the cutting at that end, as previously calculated in 
the first division. The height on the middle line at the opposite end is in 
Embankment, and the breadth of Cutting will be less than half the width of 
the roadway ; consequently, the Base of Cutting at that end is found by de- 
ducting the product of 5 and 1 the Ground Slope and Depth of Embankment 
from 15, the remainder 10 being the breadth of cutting here. The sign minu8 
is placed before the height I, on entering it in the form, to shew that this 
height is in Embankment, and that the result obtained from it must be de- 
ducted from the half breadth of the road, and not added as is the case when 
the height is in Cutting. The Tabular Number for 25 and 10 is 6*02, which 
is multiplied by 370, and divided by 4^The quotient 557, is the Content 
of the Cutting in cube yards. 

The Breadths of Embankment for the second division are 5 and 20, the 
complements of the Bases of Cutting to 30 the breadth of roadway ; the cor- 
responding Tabular number to which is 3*24, which is multiplied by the 
length 370 feet, and the product 1198*80 divided by 3J_the quotient is 342, 
the Content in cube yards of the Embankment in this division. 

Thb Thibd aitd Fottbth DnnsiONS 

are proceeded with exactly in the same manner, and it is therefore considered 
unnecessary further to describe the operation of working them out. 

There is another and an important point to be considered here, which was 
noticed also in the observations on Table IV., that is— Where the ground 
slopes vary along the section (which must frequently happen in selecting 
lines of road through uneven ground,) a division of cutting has one ground 
slope at one end and another at the other end, and there Is no rule for cal* 
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dilating the solid truly ; but an approximation may be made by taking the 
average of the ground slopes at both ends, and using that average -when 
dividing by the difference of the ground and side slopes, according to the 
rule. The breadths of base, however, of the cutting, as entered in the form 
below, are correctly calculated with the true ground slope proper to each end. 
Taking the same Section as chosen for a former Example, Platb IT. 
Fig. 1, but writing on it the ground slopes at the end of each division for 
clearness, as in Platb II. Fig 2— the following form will^shew the calcula- 
tion in this case. 

FORM FOR CALCULATION. 



Number 

of 
Oivitiion 


Length 


Side 
Slopes 

1 


Ground 
Slopes 


Heights 

on . 

Centre 

Line 


Breadths of 
Cutting or 
Embank- 
ment. 


Tabular 
Number 


Average 

Ground 

S*ope 


Content 

of 
Cutting 


Content 

of 
embank- 
ment 


1 


f 150 


4 
6 


9^ 
2 


37 
25 


12-52 


4K 


537 






( 150 


l\i 


• .• 


• •• 


5 


0-30 


4)^ 




15 


2 


f370 


I 


5 

8 


9 
— 1 


35 
T 


5-24 


6^^ 


352 






(370 


1J6 


••• 


••• 


6 
83 


4*13 


636 




306 


3 


rl85 


I 


8 
6 


— 1 



7 

15 ' 


2*34 


7 


72 






M85 


1J6 


• •• 


••• 


S3 
15 


6-78 


7 




228 


4 


fl72 


1 


6 
5 



2 


15 


7-56 


5« 


289 






C172 


1« 


••• 


••• 


15 

T 


2-01 


5^ 




86 


1250 


635 



The above form is the same as the second in every respect, except that of 
adding the eighth column for the average ground slopes, which (in applying 
the second part of the Rule for Table V) are used in place of the true ones, 
for the reason stated. 

Where the breadth of base of the cutting or embankment as calculated, 
exceeds the breadth of the roadway, the table is not applicable, inasmuch as 
the road is no longer in side cutting : Tables II and IV are then to be used ; 
and the point on the section at which this change begins, is where the breadth 
of cutting or embankment is equal to the breadth of the road. 

Method of Calculatiho thb Tabls. 

The top and side columns are first filled in with the different bases, in- 
creasing by intervals of one foot in succession, from to 47, in the horizontal 
line at top which extends through the whole four pages of the table ; and from 
to 50 in the first vertical column of each page. 

The Rule for calculating the tabular numbers is as follows : — 
Multiply the breadths of the bases of cutting at both ends together, and to 
the product add the squares of both numbers ; this sum divided by 6 and 
by 27y gives the tabular number. 
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Example. 

Suppose 29 feet the breadth of base at one end, and 44 feet the breadth at 
the other — 

29 X 44 = 1276 
292 ... = 841 
44a ... =1936 



4053 

Divide 4053 by 6, and the quotient by 27, the last result is 25*02, the ta- 
bular number sought. 

The above rule is the same in principle as the ordinary rule for finding the 
content of the frustum of a pyramid, but is modified so as to find the con-< 
tent in cubic yards from terms of the given dimensions. 

An inspection of the formula below* will explain both this rule and that for 
using the Table as g^ven in page 62. 



TABLE VI. 

This table is intended for the calculation of the quantity of land required 
for a Road. This quantity will depend on the breadth of roadway, the depth 
of cutting or embankment, and the ratio of the side slopes. 

The table consists of two columns of figures — one extending from to 50 
feet, in intervals of three inches ; the other containing the corresponding ta- 
bular numbers. In the first column is found either the breadth of roadway 
or the sum of the end heights, and hence it is termed Base or sum of Heights, 
as it will answer for either. 

Rule for using Table VL 

1. Find the tabular number corresponding to the given breadth of 

roadway. 

2. Find also the tabular number corresponding to the sum of the end 

heights, and multiply it by the ratio of the side slopes. 

* Flatb I. Fig. 5. Let B and b >», the breadtbi of the base of the cutting at the oppoiite 
ends, L the length, and G and S the ratios of the ground and side slopes MAi^^e ; 

Then AQX Gz=QC and AQx S=QD 

Subtract the latter equation from the former, and 

AQx(G-S)=QC-.QD=DC=B ...AQ=g^ 

B B Ba 

The triangle A D C IS .*.==— g" ^ Q g — 2(G S) 

Similarly, the triangle O D N = 2(6—8^ 

And the sum of these areas added to the square root of their product, and multiplied by 
one-third of the length, and divided by 27 *=> the content of the frustum in cube yards 

B2 4-62-4-B6 B2-1.624.B6 L 

= i L ^ J^ — ^= T >. X >. o which afibrds the Rule 

^ ^ 2 CG— S) X 27 6 X 27 G— S 

for using the Table, (p. 62.) 

B2 + 62 + B 6 

The first fector of this expression, g ^ 27 ^ *^** ^^^^ ** represented 

by the Tabular number, and from which is deduced the above Rule for calculatiBg tht Tablt. 
In applying the formula to embankments, B represents the breadth at top. 
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3/ Add together the two numbers thus obtained, and multiply the sain 
by the length in feet ; then the prodnct ^vided by 100 will be the 
content in acres and decimals. 
The table is dtyided into two parts — one for statute or English acres, the 
other for computing the area in Irish acres ; and whether the content be re- 
quired in English or Irish acres, the tabolar numbers must be taken from 
the corresponding part of the table accordingly. 

Example. 

Required the number of statute acres necessary for 300 feet in length of a 
road, the breadth of which is SO feet, the heights of embankment 20 and SO 
feet respectively, and the slope of the sides 1)6 to 1. 

FORM FOR THB CALCULATION IN ENGLISH ACRBS. 



Length. 


BaM& 
Heights 

30 

ao 

30 


Tabular Numbers 


Results 




300 


0*0688 
0-I147X1J6 


0*0688 
0-1720 


1 








0*2408 
3 


ySOO 
i.100 

acres 
roods 




7224 
4 




2*8896 
40 



35*5840 perches 
Area required, Oa 2r 35p Statute Measure. 

FORM FOR THB SAMB IN IRISH ACRBS. 



Length 


Baseft 
Heighto 

30 

20 
30 


Tabular Numbers 


RmuIU 


300 


0*0425 
0-0708XIJ6 


0*0425 
0-1062 



0*1487 X i^length 



0*4461 acres 
4 



1*7844 roods 
40 



31*3760 perches 
Area required, Oa 1b 31p Irish Measure. 

In the first column of the above form is entered the length 300 feet, 
and in the second, the breadth of roadway 30 feet, with the heights of em- 
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baokment 20 and 30 feet. Opposite 30 feet in the table for English acres is 
0*0688, which is placed in the third column opposite 80, and also in the fourth 
column or results ; and opposite 50 the sum of the heights is 01147, which is 
entered under the former tabular number, to be multiplied by 1 ^ the ratio 
of the side slopes ; the product 0*1720 is placed in the fourth or result column 
also. The sura of these is 0*2408, which is to be multiplied by 800 feet the 
length, and divided by 100, giving the required area 0*7224 statute acres, or 
2 roods and 35 perches. 

The form and operation for finding the content in Irish acres are the 
same, only the tabular numbers are taken out of the division of the table fbr 
Irish acres ; the description need not therefore be repeated. 

It remains to be observed, that when the sum of the heights exceeds 50 
feet, the tabular number answering to half that sum should be multiplied by 
twice the ratio of the side slopes for the correct result ; also, should the 
opposite slopes differ in their rate of inclination, the average of the two ratios 
is that which is to be made use of in the calculation. 

The following is an explanation of the 

Method of Calculating the Table — 

To ascertain the quantity of land included between any two sections, the 
top breadth of the cutting, or base of embankment, at each section must be 
known : half the sum of these multiplied by the length of interval between the 
sections, will give the area required. Let L represent the length, 6 the 
breadth of roadway, S the side slope, H the greater height, and h the lesser 
height ; — 

The expression for this area is L. {B-|-S( H-|-A)} * which, when divided 
by 43560 to reduce square feet to English acres, becomes 

I 43560 ^ 43560 3 

The tabular numbers may therefore be calculated, by dividing by 43560 a 
series of numbers which may be termed either as bases or sums of heights : for 
Irish acres the divisor should be 70560. 

It is evident from the formula, that the tabular number for the sum of the 
heights must be multiplied in each case by the ratio of the side slopes. The 
tabular number for 30 when thus calculated would be — 

30 divided by 43560 = 0*000688 
and for 50 it would be 0*001147 

Were all the tabular numbers thus calculated to six places of decimals. It 
would be found that the first two decimals in each case would be cyphers ; 
and to avoid so many unnecessary figures in the operation, the tabular num- 
ber as made out from the formula is multiplied by 100, which reduces the de- 
cimal places from six to four. The compensation for this is performed aflber- 
wards, by dividing the result of each calculation by 100, or removing the de- 
cimal point two places to the left. 

• Pt4T« 1. rig a. The breadth DO «AC -f DN+IO-AC+ 2 IO-B+2HS 

Similarly the breadth F£'»B-|-2AS 

D O -4- F E ,^ , _^ 

But the area requtared ■• I X t^enst" 

- 5±4HS±l±i*SxL-L {B + S(H + »)} 

2 
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SCALE 

FOR TRANSVERSE SECTIONS. 

The Scale represented in Plate II Fig 4 maybe used advantageoosly where 
many cross sections are required for a road ; it is made of transparent horn. 

The part abore the central horizontal line A B is used altogether in cut- 
tings, and the ptat below this line for embankments. C represents the centre, 
and A B the breadth of the roadway ; 6 E, B F, A H, and A I, &o, the side 
slopes, when in cutting ; and B L, B M, A O, and A P, Sec, the slopes in em« 
bankment. The lines C R, and C Q, are graduated at 20, 30, or 40 feet to 
the inch, according to the scale required for the cross sections ; on these 
scales are measured the depths of cutting or embankment on the centre line, 
at the given cross section. The points E, F, H, I, &c, are perforated 
on the inner line round the margin, to allow the point of a needle to be driven 
through them ; as are also the points A and B. 

Directions por Using this Scalb. 

Plate II Fig 3. Suppose T S to be the transverse section of the ground 

at any given point on the longitudinal section, where the depth of cutting is 
say 5 feet. Then to draw the cross section of the proposed road, place 5 feet 
on the scale for cuttings on the point V, which is supposed to be the centre 
of the Toad, and make the line R Q on the scale coincide with the vertical line 
X y Y, then miark the points A and B on the drawing with the steel point 
through the holes in the scale. If the ratio of the side slopes be 1 to 1, mark 
also the points I and F at i and /; join these points, and the reqtured cross 
section abhg will be obtained in its true position with relation to the sur- 
face of the ground and depth of cutting. Were the road to be constructed with 
five feet height of embankment at the same place, 5 feet on the scale for em- 
bankment should be placed over the point V, and the points A B P M marked 
on the paper and joined. 

The work when done may be readily checked by the application of the 
scale ; for the base and slopes as drawn on the paper should coincide with 
the corresponding lines on the scale. Aided by it, a draftsman can draw 
more transverse sections in a day than he could in several days in the ordi- 
nary way. 

Scales on this principle may be made for various purposes. Another form 
may be used for showing the proposed alterations in the surface of a road, 
when crossed by a railway or another road at a diflPerent lerel ; also for cross 
sections of roads in sidecutting. 
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